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PHARMACEUTICALLY ACTIVE COMPOUNDS AND METHODS OF USE 

This application is a continuation-in-part of copending U.S. application serial 
number 08/601,992, filed February 15, 1996, which application is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

Hie present invention relates to pharmaceuticially active compounds, including 
certain substituted indolinyl (and derivatives thereof). 1,2,3,4-tetrahydroquinolinyl 
5 (and derivatives thereof), 1,2,3,4-tetrahydroisoquinolinyI, benz[cd]indolinyl and 5,6- 
dihydrophenanthridinyl compounds, and methods of treatment and pharmaceutical 
compositions that utilize or comprise one or more such compounds. Compounds of 
the invention are particularly useful for the treatment or prophylaxis of neurological 
injury and neurodegenerative disorders. 
10 2. Background 

Nerve cell death (degeneration) can cause potentially devastating and 
irreversible effects for an individual and may occur e.g. as a result of stroke, heart 
attack or other brain or spinal chord ischemia or trauma. Additionally, 
neurodegenerative disorders involve nerve cell death (degeneration) such as 
15 Alzheimer's disease, Parkinson's disease, Huntington's disease. Amyotrophic Lateral 
Sclerosis, Down's Syndrome and Korsakoff s disease. 

Therapies have been investigated to treat nerve cell degeneration and related 
disorders, e.g., by limiting the extent of nerve cell death that may otherwise occur to 
an individual. See, e.g., N. L. Reddy et ah, 7. Med. Chem. % 37:260-267 (1994); and 
20 WO 95/20950. 

The compound MK-801 has exhibited good results in a variety of in vivo 

models of stroke. See B. Meld rum, Cerbrovascular Brain Metab. Rev., 2:27-57 

(1990); D. Choi, Cerbrovascular Brain Metab* Rev** 2:105-147 (1990). See Also 
MtftfcU intftM, M&wgtMpto MM, llth **},, iM». »*attipie, MK.Ubl efthlbiu good 

25 activity in mouse audiogenic tests, a recognized model for evaluation of 

neuroprotective drugs. See, e.g., M. Tricklebank et al., European Journal of 
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Pharrnacology\ 167:127-135 (1989); T. Seyfried, Federation Proceedings, 
38(10):2399-2404 (1979). 

However, MK-801 also has shown toxicity and further clinical development of 
the compound is currently uncertain. See J. W. Olney et ah, Science, 244:1360-1362 
5 (1989); W. Koek et aI. B 7. Pharmacol Exp, Then, 252:349-357 (1990); F.R. Sharp 
et al., Society for Neuroscience Abstr., abstr. no. 482.3 (1992). 

It thus would be highly desirable to have new neuroprotective agents, 
particularly agents to limit the extent or otherwise treat nerve cell death 
(degeneration) such as may occur with stroke, heart attack or brain or spinal cord 
10 trauma, or to treat neurodegenerative disorders such as Alzheimer's disease, 

Parkinson's disease, Huntington's disease, Amyotrophic Lateral Sclerosis, Down's 
Syndrome and Korsakoff s disease. 

SUMMARY OF THE INVENTION 
15 In a first aspect, the present invention provides substituted indolinyl and 

indolinyl derivative compounds of the following Formula I: 



wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
30 unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
UHMUtmtUtiliHl MfttyltHI* Having ft*** I *h *t»«Ut 80 MfHfcn «t»mn aUbMIUitiitft «f 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 

unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
35 unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 




(R?)m 



25 
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unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with at least 
one of R and R 1 being other than hydrogen; 
5 each R 2 and each R 3 (i.e. substituent of the 4, 5, 6 and 7 aromatic ring 

positions) are each independently hydrogen, halogen, hydroxyl, azido, substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms, substituted or 

10 unsubstituted alkoxy having from 1 to about 20 carbon atoms, substituted or 

unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or unsubstituted 
aminoalkyl having from 1 to about 20 carbon atoms, substituted or unsubstituted 

15 carbocyclic aryl having at least about 6 ring carbon atoms, or substituted or 
unsubstituted aralkyl having at least about 6 ring carbon atoms; 

X is substituted or unsubstituted methylene (-CH r ), -S- (i.e. 3- 
benzothiazolinylcarboximidamide compounds), -O or substituted or unsubstituted -N-, 
and preferably is substituted or unsubstituted methylene; 

20 m is 0, 1 or 2; n is 0, 1, 2, 3 or 4; and pharmaceutical^ acceptable salts 

thereof. 

In a further aspect, the invention provides compounds of the following 
Formula II: 



25 



30 




n 



35 



wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
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unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 

5 unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms; 

10 each R 2 (i.e. substituent of the 2 and 3 ring positions) and each R 3 (i.e. 

substituent of the 5 f 6, 7 and 8 aromatic ring positions) are each independently 
hydrogen, halogen, hydroxy!, azido, substituted or unsubstituted alky] having from 1 
to about 20 carbon atoms, substituted or unsubstituted alkenyl having from 2 to about 
20 carbon atoms, substituted or unsubstituted alkynyl having from 2 to about 20 

IS carbon atoms, substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylsulfinyl having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, 
substituted or unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, 

20 substituted or unsubstituted carbocyclic aryl having at least about 6 ring carbon 
atoms, or substituted or unsubstituted aralkyl having at least about 6 ring carbon 
atoms; 

X is -O- (i.e. 2,3-benzmorpholinyl compounds), -S- (i.e. 2,3- 
benzthiomorpholinyl compounds), substituted or unsubstituted -N-, or substituted or 
25 unsubstituted methylene (-CH r ); 

m and n are each independently 0 (i.e. the available ring are each hydrogen- 
substituted), 1, 2, 3 or 4; and pharmaceutical^ acceptable salts thereof. 

In a still further aspect* the invention provides tetrahydrolsoquinoltoyl 

*Mt*HHWM*lfc *r§*» IMMMWltt* ******* I • lift 



30 
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wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 

IS unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 

20 unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms; 

25 each R* (i.e. substituent of the 1, 3 and 4 tetrahydroisoquinolinyl ring 

positions) and each R 3 (i.e. substituent of the 5, 6, 7 and 8 tetrahydroisoquinolinyl 
ring positions) are each independently hydrogen, halogen, hydroxy!, azido, substituted 
or unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted or 

30 unsubstituted alkynyl having from 2 to about 20 carbon atoms, substituted or 

unsubstituted alkoxy having from 1 to about 20 carbon atoms, substituted or 

unsubstituted alkylthio having 1 to about 20 carbon atoms* substituted or unsubatltuttd 
tfiWMtnwt iwviritt ft*t* i in ft****** tin 0*fti«t« tumuli attttfitityMM mp uttnutmiuiiua 

alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or unsubstituted 
35 aminoalkyl having from 1 to about 20 carbon atoms, substituted or unsubstituted 
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carbocyclic aryl having at least about 6 ring carbon atoms, or substituted or 
unsubstituted aralkyl having at least about 6 ring carbon atoms; 

m is 0 (he, the 1, 3 and 4 tetrabydroisoquinolinyl ring positions are each 
hydrogen-substituted), 1, 2, 3, 4, 5 or 6; n is 0 (i.e. the 5, 6, 7 and 8 
5 tetrahydroisoquinolinyl ring positions are each hydrogen-substituted), 1, 2, 3 or 4; 
and pharmaceutical^ acceptable salts thereof. 

In a yet further aspect, the invention provides compounds of the following 
Formula IV: 




IV 



NH 



wherein R and R 1 are each independently hydrogen; substituted or 

unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 

unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 

unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 

unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 

unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 

unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 

unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 

unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 

unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 

substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 

3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with at least 

one of R and R l being other than hydrogen; 

each R 3 *nd oach R* (i,e, subitinifttit of the aromatic position* 3*8) are each 
Independently hydrogen, halogen, hydroxy!, aeide, substituted er unaubstituted alkyi 

having from 1 to about 20 carbon atoms, substituted or unsubstituted alkenyl having 

from 2 to about 20 carbon atoms, substituted or unsubstituted alkynyl having from 2 

to about 20 carbon atoms, substituted or unsubstituted alkoxy having from 1 to about 
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20 carbon atoms, substituted or unsubstituted alkylthio having 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylsulfinyl having from 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylsulfonyl having from 1 to about 20 carbon 
atoms, substituted or unsubstituted aminoalkyl having from 1 to about 20 carbon 
5 atoms, substituted or unsubstituted carbocyclic aryl having at least about 6 ring 
carbon atoms, or substituted or unsubstituted aralkyl having at least about 6 ring 
carbon atoms; 

m is 0 (i.e. the 2-benz[cd]indolinyl position is hydrogen-substituted), 1 or 2; 
and n is 0 (i.e. the available ring are each hydrogen-substituted), 1, 2, 3, 4, 5 or 6; 
10 and pharmaceutical^ acceptable salts thereof. 

Still further, the invention provides compounds of the following Formula V: 



15 



20 




V 



wherein R and R 1 are each independently hydrogen; substituted or 
25 unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
30 unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 

substituted or unsubstituted heteroaromatlc or heteroalicyclic group having from 1 to 
35 3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with at least 
one of R and R 1 being other than hydrogen; 
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each R% each R 3 (i.e. substituent of the aromatic positions 1-4) and each R 4 
(i.e. substituent of the aromatic positions 7-10) are each independently hydrogen, 
halogen, hydroxyl, azido, substituted or unsubstituted alkyl having from 1 to about 20 
carbon atoms, substituted or unsubstituted alkenyl having from 2 to about 20 carbon 
atoms, substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted 
or unsubstituted alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon atoms; 

m is 0 (he. the 5,6-dihydrophenanthridinyl ring position is hydrogen- 
substituted), 1 or 2; and n and r are each independently 0 (i.e. the ring positions are 
each hydrogen-substituted), 1, 2, 3 or 4; and pharmaceutical ly acceptable salts 
thereof. 

In a yet further aspect the invention provides compounds of the following 
Formulae VI: 



(R 2 )m 




VI 



wherein R, R l , X, R 2 , R 3 and n are the same as defined above for Formula II, 
but where X can also be sulfinyl (i.e.-S(O)-) or sulfonyl (i.e. -S(0 2 )-), and m of 
Formula Vt is an integer equal to 0-6, and preferably m is 0, 1 or 2; and 

HlmmuMtiMttMly »*H#8WtM» ftftitfi MtiiNNlfi ********* ftttbftliltllMttli hf ftfHHtll* it iimi 

will be preferred substituents at corresponding positions of compounds of of Formula 
VI, 
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The invention also provides compounds of the following Formula VII: 




vn 



wherein R, R\ R 2 , R 3 and m are the same as defined above for Formula IV, 
10 and n of Formula VII is an integer equal to 0-9, and preferably n is 0, 1 or 2; and 
pharmaceutical^ acceptable salts thereof. It is understood that an R 3 substituent can 
be the same or different and may be present on either the non-aromatic or aromatic 
fused ring. Preferred substituents of Formula IV also will be preferred substituents at 
corresponding positions of compounds of Formula VI. 
15 The invention also provides compounds of the following Formula VIII: 



20 




(R 3 )n 



(R 2 )m 



vm 



25 wherein R, R 1 , R 2 , R\ n and r are the same as defined above for Formula V, 

except R and R 1 each may be hydrogen, although preferably at least one of R and R 1 

will be other than hydrogen, and m of Formula VDI is an integer equal to 0-4, and 

preferably m is 0, 1 or 2, and the dotted line in Formula VIII represents an optional 
*#ArHaH*ofteaH tfftahl* bate* (tt*tfetap«H* h*Ktf>i *** jsh*H*»*»wM«Mihy fcv«ftj9l«lilii ftuli* 

30 thereof. Preferred substituents of Formula V also will be preferred substituents at 

corresponding positions of compounds of Formula VIII. 

The invention also provides compounds of the following Formula IX: 
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5 




DC 



wherein R 2 , R 3 , n and r are the same as defined above for Formula V; R and 
R 1 are also the same as defined above for Formula V, except R and R 1 each may be 
hydrogen, although preferably at least one of R and R 1 will be other than hydrogen; 
m of Formula IX is an integer equal to 0-6 (i.e. R 2 may be a substituent at any of the 
available three saturated ring positions), and preferably m is 0, 1 or 2 

For each of Formulae I, II, III, IV and V, as well as for each of Formulae VI, 
VII, VII and IX and Formulae I" and II" as defined below, preferably at least one of 
R and R 1 is a carbocyclic aryl, aralkyl, or heteroaromatic or heteroalicyclic group, 
particularly substituted or unsubstituted phenyl or naphthyl. More preferably, for 
each of Formulae I through IX (which includes Formulae I" and IF), R is a 
carbocyclic aryl, heteroaromatic or heteroalicyclic group, and R 1 is a non-aryl group, 
particularly hydrogen or substituted or unsubstituted alkyl, alkoxy, alkylthio, 
alkylsulfinyl, alkylsulfonyl, or aminoalkyl. Substituted or unsubstituted phenyl or 
naphthyl are preferred R groups of Formulae I through IX (including Formulae V and 
IF). Generally more preferred R 1 groups are hydrogen and substituted or 
unsubstituted alkyl such as substituted or unsubstituted alkyl having 1 to about 6 
carbon atoms or 1 to about 3 carbon atoms. 

The compounds of the invention (i.e. compounds of Formulae I, II, III, IV 

and V as well as compounds of Formulae I\ 1\ la, taa t lb, 11% Ha* Haa, lib, Ilia, 
tit**, mi*, IV*, »Vm, tvu, v*, V»* *** vn «* nunutuwi u«ih*, hhm #* w»tt an 

compounds of Formulae VI, VII, VIH and IX above) are useful for a number of 
therapeutic applications. In particular, the invention includes methods for treatment 
and/or prophylaxis of neurological conditions/injuries such as epilepsy. 
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neurodegenerative conditions and/or nerve cell death (degeneration) resulting from 
e.g. hypoxia, hypoglycemia, brain or spinal chord ischemia, retinal ischemia, brain or 
spinal chord trauma or post-surgical neurological deficits and the like as well as 
neuropathic pain. The compounds of the invention are especially useful for treatment 
5 of a person susceptible or suffering from stroke or heart attack or neurological 
deficits relating to cardiac arrest, a person suffering or susceptible to brain or spinal 
cord injury, or a person suffering from the effects of retinal ischemica or 
degeneration, or a person suffering from decreased blood flow or nutrient supply to 
retinal tissue or optic nerve or retinal trauma or optic nerve injury. Compounds of 

10 the invention also are useful to treat and/or prevent various neurodegenerative 
diseases such as Parkinson's disease, Huntington's disease, Amyotrophic Lateral 
Sclerosis, Alzheimer's disease, Down's Syndrome, Korsakoff's disease, cerebral 
palsy and/or age-dependent dementia. Compounds of the invention will be further 
useful to treat and/or prevent migraines, shingles (herpes zoster), epilepsy, emesis 

15 and/or narcotic withdrawal symptoms. The treatment methods of the invention in 
general comprise administration of a therapeutically effective amount of one or more 
compounds of the invention to an animal, including a mammal, particularly a human. 

Particularly preferred compounds of the invention exhibit good activity in an 
anticonvulsant in vivo mouse audiogenic assay e.g. as disclosed in Example 48 which 

20 follows, preferably about 20% or more inhibition at a dose of a compound of the 
invention of 20 mg/kg, more preferably about 50% or more or 70% or more 
inhibition at a dose of 20 mg/kg in such an anticonvulsant in vivo audiogenic assay. 

The invention also provides pharmaceutical compositions that comprise one or 
more compounds of the invention and a suitable carrier for the compositions. 

25 Other aspects of the invention are disclosed infra. 

DETAILED DESCRIPTION OF THE INVENTION 

As mentioned above* preferred compounds of Formula I include those where 

•H« iM up k U fttlttiitftttlltfel h* MHHilHiiliyintl HtilHpllifUii iHtitHMHyl vrtmflrttiHtih hF Ht* 

30 following Formula V: 
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^ N Y N 



NH 




(R 3 )n 



r 



10 

where R, R', R J , R 3 and n are each the same as defined above for Formula I; 
m is 0, 1 , 2, 3 or 4; and pharmaceutical^ acceptable salts thereof. 

Preferred compounds of Formula I as defined above include those where R is 
15 substituted or unsubstituted carbocyclic aryl, particularly substituted or unsubstituted 
phenyl, naphthyl and acenaphthyl. 

Substituted and unsubstituted phenyl and naphthyl are particularly preferred R 
group of compounds of Formula I, such as compounds of the following Formulae la 
and laa: 



20 



25 



Rl & 2 M 



(R")p 



(R 3 )n 



la 



30 



35 



(R")s 




(R 3 )n 



laa 



40 



wherein for each of Formulae la and laa each R w is independently hydrogen, 
halogen, hydroxy!, azido, substituted or unsubstituted alkyl, substituted or 
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted 
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alkoxy, substituted or unsubstituted alkylthio, substituted or unsubstituted 
alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 
aminoalkyl, substituted or unsubstituted carbocyclic aryl, or substituted or 
unsubstituted aralkyl; 

5 p is an integer of 0 (where the phenyl ring is fully hydrogen substituted), 1,2, 

3 t 4 or 5, and more preferably is 1, 2 or 3; 

s is an integer of from 0 to 7, and more preferably is 0 (where the naphthyl 
ring is fully hydrogen-substituted), 1, 2, 3 or 4; 

R\ R 2 . R 3 , X t m and n are each the same as defined above for Formula I; and 
10 pharmaceutical^ acceptable salts thereof. 

Particularly preferred compounds of Formula la include those where p is 1 or 
greater, e.g. compounds that are substituted at the ortho, meta and/or para phenyl 
ring positions by R" group(s) other than hydrogen, or 2,5-phenyl ring substituted, 
2,3,5-phenyl ring substituted or 2,4,5-phenyl ring substituted by R" groups other than 
15 hydrogen(s) such as halogen, substituted or unsubstituted alkyl having 1 to about 6 
carbon atoms, substituted or unsubstituted alkoxy having 1 to about 6 carbon atoms, 
or substituted or unsubstituted alkylthio having 1 to about 6 carbon atoms. It is of 
course understood that where a phenyl or napthyl group of Formulae la or Iaa is not 
substituted by an R" group, the ring position is hydrogen-substituted. While as 
20 shown by the above structure Formula Iaa includes compounds that have either a 1- 
naphthyl or 2-naphthyl amino (-N(R')-) substituent, compounds having a 1 -naphthyl 
group are generally more preferred. Compounds of Formula Iaa that have a non- 
hydrogen R" substituent at the 4-naphthyl position are also particularly preferred. 
Compounds of Formula I may suitably contain one or more indolinyl (or 
25 derivative) ring substituents, i.e. the sum of the values of m and n of Formula I is 
one or more. It is understood that references herein to "derivatives" of indolinyl 
compounds of Formula I refer to those compounds where the group X is other than 

substituted or unsubstituted methylene, 

a»tt***Uy t*M#**#*d •umptftututt «r tfaHHUta t that ineiude indolinyl (or 

30 derivative) substituents contain no more than one or two non-hydrogen R 2 

substituents, such as compounds that contain 0 (i.e. ring position 2 is -CH r ) or 1 

(i.e. ring position 2 is -CH r ) non-hydrogen R 2 substituents. Similarly, generally 
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preferred compounds of Formula I* that include indolinyl ring substirutents contain no 
more than two or three non-hydrogen R 2 substitutents, such as compounds that 
contain 0 (i.e. each of ring positions 2 and 3 is -CH r ) or 1 (i.e. one indolinyl ring 
position is -CH r and the other is -CH(R 2 )-) non-hydrogen R 2 substituents. 
5 Generally preferred compounds of Formula I also include those that contain 0 

(ring positions 4-7 each hydrogen substituted), and 1 or 2 R 3 ring substituents. 

Preferred compounds of Formula I also include those compounds that are 
unsubstituted on the ring (each m and n as defined above for Formula I is 0), i.e. 
compounds of the following Formula lb: 

10 

R 



15 




lb 



wherein the groups R, R 1 and X are the same as defined above for Formula I; 
20 and pharmaceutical^ salts thereof. The above noted preferred R and R* groups of 
Formula 1 are also preferred groups of compounds of Formula lb. 

In another aspect, compounds of Formula I" are provided, which is defined 
the same as Formula I above, but where X is sulfinyl (i.e.-S(O)-) or sulfonyl (i.e. 
-S(0 2 )-). Preferred substitutents of compounds of Formula I as noted herein are also 
25 preferred substituents for corresponding positions for compounds of Formula I". 

Preferred compounds of Formula II include those where R is substituted or 
unsubstituted carbocyclic aryl such as substituted or unsubstituted phenyl, naphthyl or 
acenaphthyl, particularly substituted or unsubstituted phenyl or naphthyl, i.e. 
compounds of the following Formulae Ha and Ilaa: 



35 




na 
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(R 2 )m 



5 



(R*)s-_g^ 




IJaa 



wherein for each of Formulae Ila and Haa each R" is independently hydrogen, 
halogen, hydroxy!, azido, substituted or unsubstituted alkyl, substituted or 
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted 
alkoxy, substituted or unsubstituted alkylthio, substituted or unsubstituted 
alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 
arninoalkyl, substituted or unsubstituted carbocyclic aryl, or substituted or 
unsubstituted aralkyl; 

p is an integer of 0 (where the phenyl ring is fully hydrogen substituted), 1,2, 
3 f 4 or 5, and more preferably is 1, 2 or 3; 

s is an integer of from 0 to 7, and more preferably is 0 (i.e. where the 
naphthyl ring is fully hydrogen-substituted), 1, 2, 3 or 4; 

R\ R 2 , R 3 , X, m and n are each the same as defined above for Formula II; 
and pharmaceutically acceptable salts thereof. 

Particularly preferred compounds of Formula Ila include those where p is 1 or 
greater, e.g. compounds that are substituted at the ortho, meta and/or para phenyl 
ring positions by R" group(s) other than hydrogen, or 2,5-phenyl ring substituted, 
2,3,5-phenyl ring substituted or 2,4,5-phenyl ring substituted by non-hydrogen R" 
groups such as halogen, substituted or unsubstituted alkyl having 1 to about 6 carbon 
atoms, substituted or unsubstituted alkoxy having 1 to about 6 carbon atoms, or 
substituted or unsubstituted alkylthio having 1 to about 6 carbon atoms. It is of 
course understood that where a phenyl or napthyl group of Formulae Ha or Haa is not 
*utf«tlHit«d hf ah * H lirmifii th« fltti ueiltlan U hydN*OH»*uH»*hutgd 1 WhIN ■* 
shown by the above structure Formula Ilaa includes compounds that have either a 1- 

naphthyl or 2-naphthyl amino (-N(R 1 )-) substituent, compounds having a 1 -naphthyl 
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group are generally more preferred. Compounds of Formula Haa that have a non- 
hydrogen R" substituent at the 4-naphthyl position are also particularly preferred. 

Compounds of Formula II may suitably contain one or more 
tctrahydroquinolinyl (or derivative thereoO ting substituents, i.e. the sum of the 
5 values of m and n of Formula II is one or more. It is understood that references 
herein to "derivatives' 1 of tetrahydroquinolinyl compounds of Formula II refer to 
those compounds where the group X is other than substituted or unsubstituted 
methylene. 

Generally preferred compounds of Formula II that include tetrahydroquinolinyl 
(or derivative thereof) ring substituents contain no more than about three non- 
hydrogen R 2 substituents, including compounds that contain 0 (i.e. each of 
tetrahydroquinolinyl ring positions 2, 3 and 4 is -CH 2 -) or 1 (i.e. two ring positions is 
-CH r and the other is -CH(R 2 )-) R 2 substituents. Generally preferred compounds 
also include those that contain 0 (ring positions 5-8 each hydrogen substituted), 1 or 2 
non-hydrogen R 3 ring substituents. 

Preferred compounds of Formula II also include those that are unsubstituted on 
the tetrahydroquinolinyl (or derivative thereof) ring, i.e. m and n or Formula II are 
each O f particularly compounds of the following Formula lib: 



where R and R ! are the same as defined above for Formula II; and 
pharmaceutically acceptable salts thereof. The above noted preferred R and R 1 
groups of Formula II are also preferred groups of compounds of Formula lib. 

In another aspect, compounds of Formula II " are provided, which is defined 
tlib Mttt* m P*mm If lull *h»r* H It MilflfUH m* wltHH*! It.ii, 

-S(0 2 )-). Preferred substitutents of compounds of Formula II as noted herein are also 
preferred substituents for corresponding positions for compounds of Formula II". 




lib 
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Preferred compounds of Formula III include those where R is substituted or 
unsubstituted carbocyclic aryl such as substituted or unsubstituted phenyl, naphthyl or 
acenaphthyl, particularly substituted or unsubstituted phenyl or naphthyl, i.e. 
compounds of the following Formulae Ilia and Illaa: 




5 wherein for each of Formulae Ilia and IHaa each R" is independently 

hydrogen, halogen, hydroxy 1, azido, substituted or unsubstituted alkyl, substituted or 
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted 
alkoxy, substituted or unsubstituted alkylthio, substituted or unsubstituted 
alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 
10 aminoalkyl, substituted or unsubstituted carbocyclic aryl, or substituted or 
unsubstituted aralkyl; 

p is an integer of 0 (where the phenyl ring is fully hydrogen substituted), 1, 2, 
3, 4 or 5, and more preferably is 1, 2 or 3; 

s is an integer of from 0 to 7, and more preferably is 0 (i.e. where the 

15 naphthyl ring U fully hydn>gM»»utmltut«d)i 1, 2, 3 or 4j 

K<, k', R\ hi and n are aaeh the same as defined above tor Formula III; and 

pharmaceutical^ acceptable salts thereof. 
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Particularly preferred compounds of Formula Ilia include those where p is 1 
or greater, e.g. compounds that are substituted at the ortho, meta and/or para phenyl 
ring positions by R w group(s) other than hydrogen, or 2,5-phenyl ring substituted, 
2,3,5-phenyl ring substituted or 2,4,5-phenyI ring substituted by non-hydrogen R" 
5 groups such as halogen, substituted or unsubstituted alkyl having 1 to about 6 carbon 
atoms, substituted or unsubstituted alkoxy having 1 to about 6 carbon atoms, or 
substituted or unsubstituted alkylthio having 1 to about 6 carbon atoms. It is of 
course understood that where a phenyl or napthyl group of Formulae Ilia or Illaa is 
not substituted by an R" group, the ring position is hydrogen- substituted. While as 

10 shown by the above structure Formula Illaa includes compounds that have either a 1- 
naphthyl or 2-naphthyl amino (-NCR 1 )-) substituent, compounds having a 1-naphthyl 
group are generally more preferred. Compounds of Formula Illaa that have a non- 
hydrogen R w substituent at the 4-naphthyl position are also particularly preferred. 
Compounds of Formula III may suitably contain one or more 

15 tetrahydroisoquinolinyl ring substituents, i.e. the sum of the values of m and n of 
Formula III is one or more. 

Generally preferred compounds of Formula HI that include 
tetrahydroisoquinolinyl ring substituents contain no more than about three non- 
hydrogen R 2 substituents, including compounds that contain 0 (i.e. each of 

20 tetrahydroisoquinolinyl ring positions 1, 3 and 4 is -CH 2 -) or 1 (i.e. two ring 
positions are -CH 2 - and the other is -CH(R 2 )-) non-hydrogen R 2 substituents. 
Generally preferred compounds also include those that contain 0 (ring positions 5-8 
each hydrogen substituted), 1 or 2 non-hydrogen R 3 ring substituents. 

Preferred compounds of Formula HI also include those that are unsubstituted 

25 on the tetrahydroisoquinolinyl ring, i.e. m and n or Formula III are each 0, 
particularly compounds of the following Formula HIb: 



SO 




fiffb 



35 
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10 



15 



where R and R 1 are the same as defined above for Formula II; and 
pharmaceutical^ acceptable salts thereof. The above noted preferred R and R 1 
groups of Formula III are also preferred groups of compounds of Formula IHb. 

Preferred compounds of Formula IV as defined above include those where R 
is substituted or unsubstituted carbocyclic aryl, particularly substituted or 
unsubstituted phenyl, naphthyl and acenaphthyl. 

Substituted and unsubstituted phenyl and naphthyl are particularly preferred R 
groups of compounds of Formula IV, such as compounds of the following Formulae 
IVa and IVaa: 




(R 3 )n 



IVa 



20 



25 



GO 




IVaa 



30 wherein for each of Formulae IVa and IVaa each R" is independently 

hydrogen, halogen, hydroxy!, azido, substituted or unsubstituted alkyl, substituted or 
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted 
alkoxy, substituted or unsubstituted alkylthio, substituted or unsubstituted 
alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 

35 aminoalkyl, substituted or unsubstituted carbocyclic aryl, or substituted or 

p is an integer of 0 (where the phenyl ring is fully hydrogen substituted), 1, 2, 
3, 4 or 5, and more preferably is 1, 2 or 3; 
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s is an integer of from 0 to 7, and more preferably is 0 (i.e. where the 
nanhthyl ring is fully hydrogen-substituted), 1, 2, 3 or 4; 

R\ R 2 , R 3 , m and n are each as defined above for Formula IV; and 
pharmaceutically acceptable salts thereof. 

5 Preferred compounds of Formula IVa include those where p is 1 or greater, 

e.g. compounds that are substituted at the ortho, meta and/or para phenyl ring 
positions by R" group(s) other than hydrogen, or 2,5-phenyl ring substituted, 2,3,5- 
phenyl ring substituted or 2,4,5-phenyl ring substituted by non-hydrogen R" groups 
such as halogen, substituted or unsubstituted alkyl having 1 to about 6 carbon atoms, 

10 substituted or unsubstituted alkoxy having 1 to about 6 carbon atoms, or substituted 
or unsubstituted alkylthio having 1 to about 6 carbon atoms. It is of course 
understood that where a phenyl or napthyl group of Formulae IVa or IVaa is not 
substituted by an R" group, the ring position is hydrogen-substituted. While as 
shown by the above structure Formula IVaa includes compounds that have either a 1- 

15 naphthyl or 2-naphthyl amino substituent, compounds having a 1-naphthyl group are 
generally more preferred. Compounds of Formula IVaa that have a non-hydrogen R" 
substituent at the 4-naphthyl position are also particularly preferred. 

Compounds of Formula IV may suitably contain one or more benzindolinyl 
ring substituents, i.e. the sum of the values of m and n of Formula IV is one or 

20 more. 

Generally preferred compounds of Formula IV that include benzindolinyl ring 
substituents contain 0 R 2 substituents (i.e. the 2 benz[cd]indolinyl positions is -CH 2 ), 
or 1 non-hydrogen R 2 substituent. 

Generally preferred compounds of Formula IV also include those that contain 
25 0 (i.e. benz[cdJindolinyl ring positions 3-8 each hydrogen substituted), 1 or 2 R J ring 
substituents. 

Preferred compounds of Formula IV also include those compounds that are 
unsubstituted on the benzindolinyl ring (each m and n as defined above for Formula 
IV i» O), ««MiftNufcilR «r tti» following Fmffnitit iVbi 



30 
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IVb 



10 



15 



wherein the groups R and R l are the same as defined above for Formula III; 
and pharmaceutically salts thereof. The above noted preferred R and R 1 groups of 
Formula IV are also preferred R and R 1 groups of compounds of Formula IVb. 

Preferred compounds of Formula V include those where R is substituted or 
unsubstituted carbocyclic aryl such as substituted or unsubstituted phenyl, naphthyl or 
acenaphthyl, particularly substituted or unsubstituted phenyl or naphthyl, such as 
compounds of the following Formulae Va and Vaa: 



20 



25 




(R 2 )m 



Va 



30 



35 




Vaa 



wherein for each of Formulae Va and Vaa each R" is independently hydrogen, 
halogen, hydroxy!, azido, substituted or unsubstituted alkyl, substituted or 
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unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted 
alkoxy, substituted or unsubstituted alkylthio, substituted or unsubstituted 
alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 
aminoalkyl, substituted or unsubstituted carbocyclic aryl, or substituted or 

5 unsubstituted aralkyl; 

p is an integer of 0 (where the phenyl ring is fully hydrogen substituted), 1,2, 
3, 4 or 5, and more preferably is 1, 2 or 3; 

s is an integer from 0 to 7, and more preferably is 0 (i.e. where the naphthyl 
ring is fully hydrogen-substituted), 1, 2, 3 or 4; 

0 R\ R 2 , R\ R 4 , m, n and r are each as defined above for Formula V; and 

pharmaceutical^ acceptable salts thereof. 

Preferred compounds of Formula Va include those where p is 1 or greater, 
e.g. compounds that are substituted at the ortho and/or meta phenyl ring positions by 
R" groups other than hydrogen, or 2,5-phenyl ring substituted, 2,3,5-phenyl ring 

5 substituted or 2,4,5-phenyl ring substituted by R" groups other than hydrogen such as 
halogen, substituted or unsubstituted alkyl having 1 to about 6 carbon atoms, 
substituted or unsubstituted alkoxy having 1 to about 6 carbon atoms, or substituted 
or unsubstituted alkylthio. It is of course understood that where a phenyl or napthyl 
group of Formulae Va or Vaa is not substituted by an R" group, the ring position is 

10 hydrogen-substituted. While as shown by the above structure Formula Vaa includes 
compounds that have either a 1 -naphthyl or 2-naphthyl amino substituent, compounds 
having a 1-naphthyl group are generally more preferred. Compounds of Formula Vaa 
that have a non-hydrogen R" substituent at the 4-naphthyl position are also 
particularly preferred. 

!5 Compounds of Formula V may suitably contain one or more 5,6- 

dihydrophenanthridinyl ring substituents, i.e. the sum of the values of m and n of 
Formula V is one or more. 

Generally preferred compounds of Formula V include those compounds that 
etmtain 0 (I.e. the 6-hydwphenanthridinyl ring position is -eH 2 ->, or 1 (i.e. the 6- 

10 hydrophenanthridinyl ring position is -CH(R 2 )-) non-hydrogen R 2 substituents. 

Generally preferred compounds also include those that contain 0 (ring positions 5-8 
each hydrogen substituted), 1 or 2 R 3 and/or R 4 ring substituents. 
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Preferred compounds of Formula V include those that are unsubstituted on the 
5,6-dihydrophenanthridinyl ring (m, n and r each zero), particularly compounds of 
the following Formula Vb: 



5 




Vb 



where R and R l are each the same as defined above for Formula V; and 
pharmaceutically acceptable salts thereof. The above noted preferred R and R l 
groups of Formula V are also preferred R and R l groups of compounds of Formula 
Vb. 

Suitable halogen substituent groups of compounds of Formulae I, I\ I 1 ', la, 
Iaa, lb, II, IT, Ha, Haa, lib, III. Ilia, Hlaa, nib, IV, IVa, IVaa, IVb, V, Va, Vaa, 
Vb, VI, VII, VIII or IX, as defined above (i.e. compounds of the invention) include 
F, CI, Br and I. Alkyl groups of compounds Formulae I, r, II, II", III, IV, V, VI, 
VII, VIII or IX preferably have from 1 to about 12 carbon atoms, more preferably 1 
to about 8 carbon atoms, still more preferably 1 to about 6 carbon atoms, even more 
preferably 1, 2, 3 or 4 carbon atoms. (It is understood that references herein to 
Formulae I; I"; II; IT; III; IV; and V apply equally to compounds of Formulae I\ la, 
Iaa and lb; Ha, Haa and lib; Ilia, Hlaa and IUb; IVa, IVaa and IVb; Va, Vaa and 
Vb, respectively, as those formulae are defined herein. Hence, suitable and preferred 
substituent groups of Formulae I, I", II, IT, III, IV and V are also suitable and 
preferred substituent groups of compounds of Formulae I\ la, Iaa, lb. Ha, Haa, lib, 
Ilia, Hlaa, nib, IVa, IVaa, IVb, Va, Vaa and Vb unless otherwise indicated.) 
Methyl, ethyl and propyl including isopropyl are particularly preferred alkyl groups 
of octmpmimla of th« Invention* An UNid hfrtln, tit* farm riikyi unlUM ntHvrwu* 
modified reftere to both eyclic and noncycllc groups, although of course cyclic groups 

will comprise at least three carbon ring members. Preferred alkenyl and alkynyl 
groups of compounds of the invention have one or more unsaturated linkages and 
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from 2 to about 12 carbon atoms, more preferably 2 to about 8 carbon atoms, still 
more preferably 2 to about 6 carbon atoms, even more preferably 1, 2, 3 or 4 carbon 
atoms. The terms alkenyl and alkynyl as used herein refer to both cyclic and 
noncyclic groups, although straight or branched noncyclic groups are generally more 
5 preferred. Preferred alkoxy groups of compounds of Formulae I, I\ II, IF, III, IV, 

V, VI, VII, VIII or IX include groups having one or more oxygen linkages and from 
1 to about 12 carbon atoms, more preferably from 1 to about 8 carbon atoms, and 
still more preferably 1 to about 6 carbon atoms, even more preferably 1, 2, 3 or 4 
carbon atoms. Preferred alkylthio groups of compounds of Formulae I through IX 

10 (which includes Formulae V and II") include those groups having one or more 
thioether linkages and from 1 to about 12 carbon atoms, more preferably from 1 to 
about 8 carbon atoms, and still more preferably 1 to about 6 carbon atoms. Alkylthio 
groups having 1, 2, 3 or 4 carbon atoms are particularly preferred. Preferred 
alkylsulflnyl groups of compounds of the invention include those groups having one 

15 or more sulfoxide (SO) groups and from 1 to about 12 carbon atoms, more preferably 
from 1 to about 8 carbon atoms, and still more preferably 1 to about 6 carbon atoms. 
Alkylsulflnyl groups having 1, 2, 3 or 4 carbon atoms are particularly preferred. 
Preferred alkylsulfonyl groups of compounds of the invention include those groups 
having one or more sulfonyl (S0 2 ) groups and from 1 to about 12 carbon atoms, 

20 more preferably from 1 to about 8 carbon atoms, and still more preferably 1 to about 
6 carbon atoms. Alkylsulfonyl groups having 1, 2, 3 or 4 carbon atoms are 
particularly preferred. Preferred aminoalkyl groups include those groups having one 
or more primary, secondary and/or tertiary amine groups, and from 1 to about 12 
carbon atoms, more preferably 1 to about 8 carbon atoms, still more preferably 1 to 

25 about 6 carbon atoms, even more preferably 1, 2, 3 or 4 carbon atoms. Secondary 
and tertiary amine groups are generally more preferred than primary amine moieties. 
Suitable heteroaromatic groups of compounds of Formulae I, I", II, II" f III, IV, V, 

VI, VII* VtH or IX contain one of mora N* O or S atoms and Include, e.g., 

30 pyrazinyl, pyrimidyl, furyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imidarolyl, indolyl, 
benzofuranyl and benzothiazol. Suitable heteroalicyclic groups of compounds of 
Formulae I, I\ II, IF, HI, IV, V, VI, VII, VIII or IX contain one or more N ( O or 
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S atoms and include, e.g., tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, 
morpholino and pyrrolindinyl groups. Suitable carbocyclic aryl groups of compounds 
of Formulae I. r, II. IP, III, IV, V, VI, VII, VIII or IX include single and multiple 
ring compounds, including multiple ring compounds that contain separate and/or 

5 fused aryl groups. Typical carbocyclic aryl groups contain 1 to 3 separate or fused 
rings and from 6 to about 18 carbon ring atoms. Specifically preferred carbocyclic 
aryl groups include phenyl including substituted phenyl, such as 2-substituted phenyl, 
3-substituted phenyl, 2,3-substituted phenyl, 2,5-substituted phenyl, 2,3,5-substituted 
and 2 ,4, 5 -substituted phenyl, including where the phenyl substituents are selected 

0 from the same group as defined above in Formulae I-V for R 3 ; naphthyl including 1- 
naphthyl and 2-naphthyl; biphenyl; phenanthryl; and anthracyl. Suitable aralkyl 
groups of compounds of Formulae I, T, II, IT, III, IV, V, VI, VII, VIII or IX 
include single and multiple ring compounds, including multiple ring compounds that 
contain separate and/or fused aryl groups. Typical aralkyl groups contain 1 to 3 

5 separate or fused rings and from 6 to about 18 carbon ring atoms. Preferred aralkyl 
groups include benzyl and methylenenaphthyl (-CH r naphthyl). 

References herein to substituted R, R\ R 2 , R 3 , R 4 , R" and X groups of 
compounds of the invention refer to the specified moiety that may be substituted at 
one or more available positions by one or more suitable groups such as, e.g., halogen 

0 such as fluoro, chloro, bromo and iodo; cyano; hydroxy]; nitro; azido; alkanoyl such 
as a C M alkanoyl group such as acyl and the like; carboxamido; alkyl groups 
including those groups having 1 to about 12 carbon atoms or from 1 to about 6 
carbon atoms and more preferably 1-3 carbon atoms; alkenyl and alkynyl groups 
including groups having one or more unsaturated linkages and from 2 to about 12 

5 carbon or from 2 to about 6 carbon atoms; alkoxy groups having those having one or 
more oxygen linkages and from 1 to about 12 carbon atoms or 1 to about 6 carbon 
atoms; aryloxy such as phenoxy; alkylthio groups including those moieties having one 
or more thioether linkages and from 1 to about 12 carbon atoms of from 1 to about 6 
BifHtth »thHiM alMiMifihyi ttmufta ititiiuelin* thmfl mfcitftt* Having **u» t» mat* 

0 sulfinyl linkages and from 1 to about 12 carbon atoms or from 1 to about 6 carbon 

atoms; alkylsulfonyl groups including those moieties having one or more sulfonyl 
linkages and from 1 to about 12 carbon atoms or from 1 to about 6 carbon atoms; 
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aminoalkyl groups such as groups having one or more N atoms and from 1 to about 
12 carbon atoms or from 1 to about 6 carbon atoms; carbocylic aryl having 6 or more 
carbons, particularly phenyl (e.g. R being a substituted or unsubstituted biphenyl 
moiety); and aralkyl such as benzyl. Generally preferred substituents of substituted 

5 nitrogen and methylene X groups of compounds of Formulae I, II and VI include the 
groups from which R 2 is selected in Formulae I, II and VI. More typical substituents 
of substituted nitrogen and methylene X groups of compounds of Formulae I, II and 
VI include substituted and unsubstituted alkyl, including C M alkyl and halo- 
substituted C M alkyl, particularly fluoro-substituted C M alkyl such as trifluoromethyl, 

10 and in the case of a substituted methylene group, halogen and alkylthio. 

It should be understood that alkoxy, alkylthio, alkylsulfmyl, alkylsulfonyl and 
aminoalkyl substituent groups described above include groups where a hetero atom is 
directly bonded to a ring system, such as a carbocyclic aryl group or a heterocyclic 
group, as well as groups where a hetero atom of the group is spaced from such ring 

15 system by an alkylene linkage, e.g. of 1 to about 4 carbon atoms. 

Preferred carbocyclic ring substituents of compounds of Formulae I, I", II, 
II", III, IV, V, VI, VII, VIII or IX (including substituents of the group R where R is 
a carbocyclic ring such as phenyl or naphthyl, i.e. compounds of Formula la, Iaa, 
Ha, Haa, Ilia, IHaa, IVa, IVaa, Va and Vaa where p or s >. 1 and R" is other than 

20 hydrogen) include halogen, particularly F, CI and Br; hydroxyl; azido; substituted or 
unsubstituted alkyl having 1 to about 6 carbons such as methyl, ethyl, propyl and 
butyl, and including halogenated alkyl, particularly fluoro-alkyl having 1 to about 6 
carbon atoms; substituted and unsubstituted alkoxy having 1 to about 6 carbons and 
including halogenated alkoxy, particularly fluoro-alkoxy having 1 to about 6 carbon 

25 atoms; substituted and unsubstituted alkylthio having 1 to about 6 carbons; substituted 
and unsubstituted alkylsulfmyl having 1 to about 6 carbons; substituted and 
unsubstituted alkylsulfonyl having 1 to about 6 carbons; and carbocylic aryl, 
particularly phenyl to provide e substituted phenyl R group that U bUphenyl. 

30 ethyl, propyl including isopropyl and butyl including sec-butyl being particularly 

preferred. Halogen-substituted alkyl and alkoxy groups are also particularly preferred 
including fluoroalkyl having 1, 2, 3 or 4 carbon atoms such as trifluoromethyl and 
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fluoro-substituted alkoxy having 1, 2, 3 or 4 carbon atoms such as trifluoromethoxy (- 
OCFj). Methylthio (-SCH 3 ) and ethylthio (-SCH 2 CH 3 ) are also particularly preferred 
phenyl ring substituents. Preferred alkylsulfinyl ring substituents of carbocyclic ary] 
groups of compounds of the invention typically have one or more sulfoxide groups, 

5 more typically, one or two sulfoxide groups and from 1 to about 8 carbon atoms, 
more preferably 1 to about 6 carbon atoms, even more preferably 1 to about 3 carbon 
atoms. Methylsulfmyl (-S(0)CH 3 ) and ethylsulfinyl (-S(0)CH 2 CH 3 ) are particularly 
preferred R 2 , R 3 and R 4 alkylsulfinyl ring substituents as well as preferred ring 
substituents of a substituted carbocyclic R group. In particular, methylsulfinylphenyl 

0 and ethylsulfinylphenyl are preferred R groups. Preferred substituted alkylsulfinyl 
substituents include haloalkylsulfinyl groups that contain one or more P, CI, Br or I 
atoms, preferably one or more F atoms, and preferably 1 to about 3 carbon atoms, 
more preferably one or two carbon atoms. Specifically preferred groups include 
fluoromethylsulfinyl, particularly trifluoromethylsulftnyl (-S(0)CF 3 ), and 

5 fluoroethylsulfinyl such as 2-trifluoroethylsulfinyl (-S(0)CH 2 CF 3 ) and 

pentafluoroethylsulfinyl (-S(0)CF 2 CF 3 ). Preferred alkylsulfonyl ring substituents of 
carbocyclic aryl group compounds of the invention have one or more sulfono (S0 2 ) 
groups, more typically one sulfono group, and from 1 to about 8 carbon atoms, still 
more preferably 1 to about 6 carbon atoms, even more preferably 1 to about 3 carbon 

0 atoms. Methylsulfonyl (-S(0) 2 CH 3 ) and ethylsulfonyl (-S(0) 2 CH 2 CH 3 ) are 
particularly preferred sulfonoalkyl ring substituents. Preferred substituted 
alkylsulfonyl substituents include haloalkylsulfonyl groups that contain one or more F, 
CI, Br or I atoms, preferably one or more F atoms, and preferably 1 to about 3 
carbon atoms, more preferably one or two carbon atoms. Specifically preferred 

5 groups include fluoromethylsulfonyl, particularly trifluoromethylsulfonyl (-S(0) 2 CF 3 ), 
and fluoroethylsulfonyl such as 2-trifluoroethylsulfonyl (-S(0) 2 CH 2 CF 3 ) and 
pentafluoroethylsulfonyl (-S(0) 2 CF 2 CF 3 ). 

Without wishing to be bound by theory t compounds of the invention that 

0 wherein after administration of the compound to a subject the sulfmyl or sulfonyl 
group(s) are metabolized (reduced) in vivo to the corresponding sulfide moiety. 
Specifically preferred compounds of Formula I include the following: 
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N-(4-berayloxyphenyI)-l-indolinylcarboximidamide; 

N-(4-methoxynaphthy 1)- 1 -indolinylcarboxiraidamide; 

N-( 1 -naphthylH -indolinylcarboximidamide; 

N-(3 ,4-dimethoxynaphthyl)- 1 -indolinylcarboximidamide; 
5 n.(3 ,4-dichloropheny I)- 1 -indolinylcarboximidamide; 

N-( 1 -naphthyl)- 1 -(7-ethy I)-indoliny lcarboximidamide; 

N-(2-naphthy 1)- 1 -(7-ethy l)-indoliny Icarboximidamide; 

N-(4-$ec-butylpheny 1)- 1 -indolinylcarboximidamide; 

N-(2 , 3-dichloropheny 1)- 1 -indoliny lcarboximidamide; 
0 N-(2,3-dime%lphenyl)-l-indolinylcarboximidamide; 

N-(5 f 6J,8-tetrabydro-l-naphthyl)-l-indolinylcarboximidamide; 

N<2"biphenyl)-l-indolinylcarboximidamide; 

N-( 1 -naphthy l)-N-methyl- 1 -indolinylcarboximidamide; 

N-(2-naphthyl)- 1-indolinylcarboximidamide; 
5 N-phenyl-1 -indolinylcarboximidamide; 

N-(2-chlorophenyl)-l-indolinylcaiboximidamide; 

N-(2-methy lphenyl)- 1 -indolinylcarboximidamide; 

N-(3-methylphenyl)-l-indolinylcarboximidamide; 

N-(2,5-dimethylphenyl)-l-indolinylcarboximidamide; 
10 N-(2,5-dibix>mophenylM-indolinylcarboximidamide; 

N-(2 t 5-dichlorophenyl)-l-indolinylcarboximidamide; 

N-(5-acenaphthyl)-l-(5-methoxy)-indoIinylcarboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-indolinylcarboximidamide; 

N-(2,3-dimethoxyphenyl)- 1 -indolinylcarboximidamide; 
15 and pharmaceutical^ acceptable salts of said compounds, 

N-(l-naphthyl)-l-indolinylcarboximidamide and pharmaceutical^ acceptable 

salts thereof are particularly preferred compounds of Formula I. 

Additional preferred compounds of Formula I include the following where the 

10 pharmaceutically acceptable salts of these depicted compounds. 
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N-methy I-M-(4*sec-buty Ipheny I)- 1 -indolinyl-carboximidamide 
5 N-(2-tolyl)- H3-benzothiazoliny D-carboximidamide 
N-5-indanyl-l-indolinyl-carboximidamide 



10 



N-(3 ,4-dimethy Ipheny 1)- 1 -indoliny 1-carboximidamide 

N-(23.4-trichlorophenyl)-l-indolinyJ-carboximidamide 

N-(2*xiaphtbyl)-l*indoUnyl-carboximidamide 



20 

N • 1 3-biphenyl)- l-indolinvl-carboximidamide 

N-(8-quinoliny 1)- 1-indolinyl-carboximidarnide 
25 ? Ha H J ^^ OCH3 



N-(2-colyl)-l-(4-methoxylindolinyl)<arboxixnidamide 
N-(2-toIyl>- 1^3-methylindoliny O-carboxixnidaznide 



30 — 
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N-(2 , 4-dtchloropheny I)- 1 -indolinyl-carboximidaraide 

OCHJ _ 

"Sr 

MM 

5 N-(2-methoxylphenyl)- l-indolinyl<arboximidamide 

MM 

N*(2-trifluoromethyl)- 1 -indolinyl-carboximidamide 
N-(4-methoxynaphthyl)- l-(4-ra^ 



IS 



20 



25 



30 





Ma 




N -(4-methoxynaphthyl)- l-(4-chloroindoIinyl)-carboxiTnidamide 

OM« 

V-(2 ,4-dimethoxyphcnyl)- 1 -iiidolinyl-carboximidamide 



N-(2,4-dimethylphenyl)-l-i^ 
N-(2,4-difluorophenyl)- 1-indolinyl-catboximidamidc 





N-(4-methoxy-2-nitrophenyl)- 1 -indoliny l-carboximidamide 



N-(4-methoxyphcnyl)-lMndolinyl-carboximidamide 



WO 97/30054 PCT/US97/02678 

-31- 

CI - — 




Ol 

N-(2J-dictfdorophenyl)-l-indoliny^ 

5 N -(4-chloropheny 1)- 1 -indoliny 1-carboximidamide 

N-(l-naphthyl)-l-(5-fluoroijDdolinyl)<arboximidamide 

N-(4,5-dimcthylnaphthyl)4-indolinyls:arboximidainid^ 

N-( 5-accnaphthyl)- l-(4-mcthoxyindolinyl)-carboximidamide 
15 JC^L^R. 





N-6-(beiu[cd]indol~2(lHH>neH-i^ 
20 N-(2J-difluorophenyl)-l-indolinyl-cart>oximidan^ 






N-(2-(4 , -methoxy)biphcny))- l-indolinyl-carboxixnidamide 
N-(2-teivbu(ylpitcnyi)-l-indolinyl*c^oximidamide 
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N-(2-pyrrolyiphenyl)- 1 -indoHnyl-carboximidamide 
N-(4-fluorenyl)- 1 -indolinyl-carboximidamide 
N-(6-coumarinyl)-l-indoiinyl-carboximidamide 




N-(3-isopropyIphenyI)- 1 -indolinyl-carboximidairide 

' 1 1 -V^ 



MeO 




N-(5-methoxynaphthyI)- 1 -indoHnyl-carboximidamide 
N-(3-( 1 H-imidazol- 1 -y 1)- 1 -indolinyl-carboximidamide 
N-(3»quinolinyl)-l-indolinyl-carboximidamide 
N-(6-indazole)-l-indolinyl-carboximidamide 
N-(2-piperidinylphenyD- 1 -indolinyl-carboximidamide 



N'(a»M«tnyiHi«iiiNiiih>ph«n>'l-<i>lneltiUHyi*«RrhiiNimidiimiH4i 

30 ^'""^j 





t_^J It 
N-(l-meth> Uulfoxyphenyi)- 1 -indolinyl-carboximidamide 
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N-(2-naphihyl)-l-(5-fluoroindolinyl)-carboximidamide 

5 

Specifically preferred compounds of Formula II include the following 
N-( 1 -naphthyl)- l-( 1 ,2 t 3 ,4-tetrahydroquinoliny l)carboximidamide; 
N-( 1 -naphthyl)- 1 -(7-trifluoromethy l)-( 1 ,2,3 ,4-tetrahydroquinoliny 1) 
carboximidamide; 

10 N-(l-naphthyl)-l-(7-methyl)-(l,2 f 3,4-tetrahydroquinolinyl) 
carboximidamide; 

N-(2 l 5-dibromophenyl)-l-(7-trifluoromethyl)-(l,23*4-tetrahydroquinolinyl) 
carboximidamide; 

N-( 1 -naphthyl)- 1 -(2-trifluoromethylM 1 ,2 ,3 ,4-tetrahydroquinoliny 1) 
15 carboximidamide; 

N-(4-benzyloxyphenyl)- 1 -( 1 ,2 , 3 f 4-tetrahydroqutnoliny l)carboximidamide; 

N-(4-methoxy naphthyl)- 1 -( 1 ,2 , 3 ,4-tetrahydroquinoliny I )carboximidamide; 

N-CS^-dicWorophenyO-l^l^^^-tetrahydroquinolinyOcarboximidamide; 

N-CS-acenaphthyO-l-CS-methoxyXl^.S^-tetrahydroquinolinyl) 
20 carboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-(l,2 f 3,4-tetrahydroquinolinyl) 
carboximidamide; 

N-(l-naphthyl)-l-(7-ethyl)-(l t 2,3,4-tetrahydroquinolinyl) 
carboximidamide; 

25 N-(4-jec-butylphenyl)-l-(l,2,3,4-tetrahydroquinolinyl)carboximidanude; 
N-(2,3-dichlorophenyl)-l-(l,2,3,4-tetrahydroquinolinyl)carboximidamide; 
N-(2 , 3-dimethylphenyl)- l-( 1 , 2 ,3 ,4-tetrahydroquinolinyl)carboximidamide ; 
N-CStf^S-tetr^ydro-l-naphthy^^ 

30 N-(2-biphenyl)-l-(l,2 f 3 f 4-tetrahydroquinolinyl)carboximidamide; 
N -(3-bipheny 1)- 1 -( 1 f 2 , 3 , 4- tetrahydroquinoliny l)carboximidamide ; 
N-(l-naphthyl)-l-(l,2 f 3,4-teti^^ 
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N-(2-ethylphenylH-(l,23.4-tetrahydroqu^ 

N-(3-ethyIphenyl)- 1 -( 1 ,2 ,3 t 4-tetrahydroquinolinyl)carboximidamide; 

N-(2,5-dimethylphenyl)- l-( 1 ,2 ,3,4-tetrahydroquino!inyl)carboxinvidamide; 

N-(2-chloro-5-ethylphenyI)- 1 -(7-trifluoromethyl)-(l ,2,3,4-tetrahydroquinolinyl) 
5 carboximidamide; 

N-(2 ) 5-dibromophenyl)-l-(l t 2,3 1 4-tetrahydroquinolinyl)carboxi^dan^ 

N-(2 ,5-dichloropheny l)- 1 -( 1 , 2 1 3 ,4-tetrahydroquinoIiny l)carboximidamide ; 

N-(3 -methy khiopheny 1)- 1 -( 

N~(2,3-dichlorophenyl)-l-(l,2,3 t 4-tetr^ 
10 N-(2,3-difluorophenyl)- Ml , 2,3 ( 4-tetrahydroqumolinyl)carboximidamide; 

and pharmaceutically acceptable salts of said compounds. 
N-(2 ( 5-dibromophenyl)-l-(7-trifluorom 

carboximidamide and pharmaceutically acceptable salts thereof are particularly 

preferred compounds of Formula II. i.e. the compound of the following structure and 
15 pharmaceutically acceptable salts thereof: 



Additional preferred compounds of Formulae II and IF include the following 
where the compound is structurally depicted above the chemical name thereof, and 
pharmaceutically acceptable salts of these depicted compounds. 



20 




25 



30 




N-( 1 -naphth> !>• Wo-methy I- 1,2,3 ,4-n;Uttiiydroquinoline)cttrboxlmldamidc 




35 N*(l-naphthyl)-4*(2,3-dihydrofl f 4]ben20thiazinyl)carboximidamide 
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II 




N-( l -naphthylV4-(2 , 3-dihydro[ 1 ,4]bcxiroxazinyl)wboximidamide 




5 N-(2 f 5-dibromophenyl)-l-[7-[trifluororaethyl)-l f 2 ( 3 f 4- 
tetrahydroqumoline]carfaoximicbmide 




MM 




10 N-( 1 -naphthylH -(2-methy I- 1 ,2,3 ,4-tetrahydroquinolin- l-yl)carboximidamide 
N-(3-methylthiophenylH-0^ 

N-(2 , 3-dichlorophenyl)~l -(i ,2 f 3 f 4-tetrahydroquinoIiny I)carboximidamide 
20 N-(2,3-difluorophenylH-(l,2,3,4-ttt^ 

N-[2-chloro-5-(trifluoromcthyl)phcnyl]- l-(7-(trifluoromcthyI)- 1 ,2 ,3 ,4- 
tetrahydroqutiK>linyl)cart>oxixnidam^ 

25 * 



N-(2-fluorc^hcnyI)-l^l t 2 l 3 f 4-tetrahydroquinolinyl)carb^ 
N-(3,4^ifluorophenyl)-HI,2 f 3,4-tett^ 




WO 97/30054 PCT/US97/02678 

-36- 



CP 3 Oi 

N-(2, 4, 5-trichlorophenyl)- 1 -(7-(trifluoromethy 1)- 1 ,2,3,4- 
tetrahydroquinolinyl)carboximidamide 




OI 



N-(3 ,4-dichlorophenylH -(1 ,2, 3 ,4-tetrahydroquinolinyl)carboximidamide 

10 




N-(2-trifluoromethoxyphenyl)-l-<l,2,3,4netrahydroquinolinyl)carboximidamide 

N-(2-chlorophenyl)-l-(l f 2 f 3,4-tetr^^ 

N-(2 ( 5-dibromoi*cnyl)-4.(2,3-dihydro-6-trifluoromethyl- [ 1 ,4]- 
benzothiazinyl)carboximidamide 

20 Cj^r~^r~~ n 

N-(2,5-dibroraophenyl)-4-(2,3-diliydjr^^ 
carboximidamide 




25 N-(2-chloro-5-thiomethylpheny I)- l-(7-trifluorometbyl- 1 1 2 ,3 ,4-tetrahydroquinolinyl) 
carboximidaxnide 




N-(2«cbl©ro>S'WiihyUh^ 
30 earbeximidamide 
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N-(2-chloro-5-sulfiny Imethy Iphenyl)- 1 ~(6-trifluoromethy I- 1,2,3,4- 
tetrahydroquinolinyl)carboximidamide 
> M 




N-(2-chloio-5-sulfony Imethylphenyl)- l-(6-trifluoromethy 1- 1,2,3 ,4- 
tetrahydroquinolinyl)carboximidamide 




^c- 11 ' ~ M 



Br 



10 N-(2 f 5-dibromophenyl)-H6^ 
caxboximidamide 





N-(2,5-dimethylphenyl)-Hl,2,3 ( 4-tetr^ 
15 J* 





N-(2 t 5-dibromophenyl)-l -( 1 ,2,3 f 4-tetrahydroquinoliny I)carboximidamide 



20 N-(2,5-dichlorophenyl)-Kl, 2,3,4-^ 




N-(3 ,5-dichlorophenyl)-l-(l ,2,3 ,4-tetrahydroquinolinyl)carboximidamide 

25 



96 



N<2-chloro-5-thiomethylphenyl)-l^ 

N«(2-metbylthiophenyl)-Hl ,2,3 ( 4*tctTahydroqulnolinyl)cerboxlmldamide 

N-(2-ethoxyphenyl)-l-(l,2,3,4-tetr^ 
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it ^zr„ u 



CJI CP, 




N-CZ-fluoro-S-trifluoromethylphenyO-^Ce-chloro-ll^J-benzoihiazinyl)- 
carboximidamide 




N-(2-biphenyI)-l-(l,23,4-tetrahydroquinoIinyl)carboximidam^ 



NK2,5-dibromophenyl)-4-(2 f 3-dihydro-l-dioxo-6-trifluoromethyl)-([l t 4]- 
10 bezothiazinyDcarboximidamide 




N-(2-ethylphenyl)- l-( 1 ,2 ,3 ,4-tetrahydroquuiolinyl)carboxinudamide 

N"(8-quinoluiyl)-l-(l t 23»4-tetrahydroquinoIinyl)carboximidamide 

N-(2-methylsulfonylphenyl)-Hl,2,^^ 






N-(2,5-dibromophenyl)-4-(6-chloro-[l,4]-benzothiazinyl)carboximidamide 



CI 





25 N-phenyl- , 2 t 3,4-tetrahydroquinolinyl)carboximidamide 

jj 

N-(2-chloro-5-methylthiophenyl)* 1 -(T-trifluoromethyl-l ,2,3,4-tetrahydroquinolinyl)* 

N-(3-trifluoromethoxy phenyl)- 1 -( 1 ,2 , 3 ,4-tetrahydroquinolinyl)carboximidamide 
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L' — J IS|»-h 13 




N-(2-trifluoromethoxyphenyl)-N-methyl- 1-( 1,2,3,4- 
tetrahydroquino]inylkarho:;:rr;:cIr.7r/;de 



N-(2 ,3-difluorophenyl)-N-methyi- 1-( 1 ,2,3 ,4-tetrahydroquinoIiny Dcarboximidamide 



OCPi 



N-(2-trifluoromethoxyphenyl)-l-(6-tri^^ 
10 carboximidamide 





ci 



N-( l-naphthyl)-4-(6-ch!oro-2 .3-dihydro-[l ,4]-benzoihiazinyI)carboximidamide 



15 



N-(5-acenaphthyl)-4-(2.3-dihydro-[l,4]-benzothiazinyl)carboximidamide 
N-(23nlifluorophenyl)-N-methyM-(2,3-dihydro-[l,4]-beiuothiazinyl)carboximidamide 




20 




N-(l-naphthyl)-4-(6-trifluoromethyl-2,3-dihydro-[l,4]-ben20thiazinyl)carboximidamide 



25 N-(5,6,7,8-tetrahydro- l-naphthyl)-4-(2,3-dihydro-[l ,4]-benzothiazinyl) 
carboximidamide 



s ■ 

cir 



30 N-(3-btphenylM-(2,3-dihydro-[l,4^^ 
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N-(2-naphthyl)-4<2 f 3-dihydro^ 



i 

Ol 



5 N-(3,5-dichIorophenyl)-4-(2,3-dihydro-[l^ 



N-(2,3-difluorophenyl)-4-(23-dihydro-[l,4]-benzothiazinyl)carboximicfe 



N-(l-naphthyl)-4-(2,3-dihydro-6-trifluoromethylbenzo[l ,4]- 1-oxo- 
thiazinyl)carboxiraidamide 

Specifically preferred compounds of Formula III include the following: 
15 N-(l-naphthyI)-Hlt2,3,4^etrahydw^ 
N-( 1-naphthyl)- l-(7-trifluorome 
carboximidamide; 

N-(l-naphthyl)-l-(7-methyl)-(l f 2 f 3 f 4-tetrahydroisoquinolinyl) 
carboximidamide; 

20 N-(2,5-dibromophenyl)4-(7-trifluoromethyl)-(l t 2 t 3 f 4-tetrahydroisoquinolinyl) 
carboximidamide; 

N^l-naphthyl)-l-(2-trifluoromethyl)-(l f 2,3,4-tetrahydroisoquinoliny0 
carboximidamide; 

N-(4-benzyloxyphertyl)-l-(l,2,3,4-tetrahydroisoquinolinyl)carboximidanwde; 
25 N-(4-methoxynaphthyl)-lKl,2,3,44etrahydroisoquinolinyl)carboximidamide; 
N-(3,4.dichlorophenyl)-l-(l,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 
N-(5-acenaphthyl)- 1 -(5-methoxy)-( 1,2,3 ,4-teirahydroisoquinolinyl) 
carboximidamide; 

30 carboximidamide; 

N-(l-naphthyl)-l-(7-ethyl)-(l,2 t 3 f 4-tetrahydroisoquinolinyl) 
carboximidamide; 




10 
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N-(4-sec-buty Ipheny I)- 1 -(1,2,3 f 4-tetrahydroisoquinoIiny I)carboximidaraide ; 
N-(2,3-dichlorophenyI)- 1-( 1 ,2,3 t 4-tetrahydroisoquinoIinyl)carboximidamide; 
N-(2 , 3-dimethy Ipheny 1)- 1 -( 1 ,2 , 3 ,4-tettahydroisoquinoliny l)carboximidamide; 
N-(5,6,7 ,8-tetrahydro-l-naphthyl)- 1 -(1 ,2,3,4-tetrahydroisoquinolinyl) 
5 carboximidamide; 

N-(2-bipheny 1)- 1 -( 1 f 2 ,3 ,4-tetrahydroisoquinoliny l)carboximidamide ; 
N-(3-biphenyl)-l-(l,2,3,4-tetra^^ 

N-( 1 -naphthy 1)- 1-(1,2,3 f 4-tetrahydroisoquinoliny l)carboximidamide ; 
N-(2-ethylphenyl)-l-(l,23,4-tetrahydroisoquinolinyl)carboximid 
0 N-(3-ethylphenyl>l-(l,2,3 ( 4-tetrahydroisoquinolinyl)carb^ 

N-(2,5-dimethylphenyl)-l-(l f 2,3 f 4-tetrahydroisoquinolinyl)carboximi 

N-(2-chlon>-5-ethylphenyl)-l-(7-^ 

carboximidamide; 

N-(2,5-dibromophenyl)-l-(l,2,3,4-tetrahy^ 
5 N-(2,5-dicWorophenyI)-l-(l, 2,3,4^ 

N-(3-methylthiophenyl)-l-(l, 2,3,4- tetrahydroisoquinolinyl)carboximidamide; 

N-(2 ,3-dichlorophenyl)- 1 -( 1 ,2, 3 ^-tetrahydroisoquinolinyOcarboximidamide; 

N-(2 # 3-difluoropheny I)- 1 -( 1 ,2 ( 3 ,4-tetrahydroisoquinoliny l)carboximidamide ; 

and pharmaceutical^ acceptable salts of said compounds. 
0 Specifically preferred compounds of Formula IV include the following: 

N-(3-bipheny 1)- 1 -(benz[cd]indoliny t)carboximidamide; 

N-(l-naphthyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(2-methylpheny 1)- 1 -(benz[cd] indoliny l)carboximtdamide ; 

N-(2,3-dunethylphenyl)-l-(benz[cd]irKlolinyl)carboximidamide; 
5 N-(2,5-dimethylphenyl)-l-(benz[cxI]u^ 

N-(4-benzyloxyphenyl)- 1 -(benz[cd)indolinyl)carboximidamide; 

N-(4-methoxynaphthyl)-l-(bexiz[cd]indolbyl)carboximidamide; 

N-(3 ,4-dichIorophenyl)* 1 -(benz[cd]indolinyl)carboximtdamide; 

0 N-(S-acenaphthyl)-l-(S-bromo)-(benz[cd]indolinyl)carboximid 
N-( 1 -naphthyl)- 1 -(7-ethy l)-(benzfcd)indoliny l)carboximidamide; 
N-(4-^c-butylphenyl)-l-(benz[cd]indolinyl)carboximidamide; 
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N-(2,3-dichlorophenylH-(benz[cd)ind^ 

N-(3-methylphenyl)- l~(benz[cd^ 

N-(5,6J f ^tetrahydro-l-i»phihyl)-l-(bciB[cfl 

N-(2-biphcnyl)-lKbera[cd)indolinyl)carboxim 
5 N-( 1-naphthyl)-! -(7-trifluoromethylMben^ 

N-(3-ethylphenylH-(benz[criJii^^ 

N -(2, 5-dibromophenyl)- 1 -(benz[cd]ii«tolinyl)carbox^ 

N-(2,5^chlorophenyl)-l-(benz[^ 

and pharmaceutical^ acceptable salts of said compounds. 
10 N*(2-methylpheny!)-l-(beiiz[cd] is a particularly 

preferred compound of Formula IV. 

Additional preferred compounds of Formula IV include the following where 

the compound is structurally depicted above the chemical name thereof* and 

phannaceutically acceptable salts of these depicted compounds. 



15 




N-(2^thylphenyl)-(l-benz[cd]indolinyl)carboximjdamide 



20 




>r(2-methoxyphenyl)-(l-benztcd]indolinyl)carboximidamide 




N-(2-biphenylMl-benzI^ 



25 




N<2*chlorophenyl)-(l-benz[cd]indolinyl)carboximidamide 
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N-(2Adichlorophenyl)^l-benz[cd]indolinyl)carboximidamide 




5 N-(4-fluoro-2-methylphraylHl-te 




N-(2 t 3-dichlorophenyl)-(l -bera[cd]indolinyl)carboximidamide 
N-(3-methylmercaptopheny I)-*' 1 -henz(cd]indoliny l)carboximidamide 




N«(3-bromophenyl)-(l-benz[cdJindolinyl)carboximidamide 



15 




N-(3-methylcarboxylphenyl)-( 1 -benz[cd]indoliny l)carboximidamide 



20 Specifically preferred compounds of Formula V include the following: 

N-(l -naphthyl)- 1 -(5,6-dihydrophenanthri^ 
N-(4-benzyIoxyphenyI)-l*(5 f 6*dibydrophenanthridinyl)carboxi 
N-(4~methoxyiu^hthyl)-M5 f 6-dfy 

N-(3 , 4-dichlorophenyl)- 1 -(5 1 6-dihy drophenanthridiny l)carboximidamide ; 
25 N-(5-acenaphthyl)-l-(5-methoxy)^ 
carboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-(5 f 6-dihydrophenanthridinyl) 

carboximidamide; 

N"(i*niphthyl)»K7»e^ 
SO carboximidamide; 

N-(4-5^c-butylphenyl)-l-(5 f 6-dihydrophenanthridmy^ 

N-(2 f 3-dichloropbenyl)- 1 -(5 , 6-dihydrophenanthridinyl)carboximidamide; 
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N-(2,3~dimethylphenyl)-i-(5,6-dity^ 

N-(5 , 6, 7 ,8-tetrahydro- 1-naphthy I)- 1 -(5 ,6-dihydrophenanthridinyl) 
carboximidamide; 

N-(2-biphenyl)*l-(5 t 6-dihydrophenantfaridinyl)carboxm 
N-(3~biphenyl)- l-(5 ( 6-dihydrophenanlhridbyl)carboximidainide ; 
N-( 1 -naphthyl)- l-(5 , 6-dihydrophenanthridiny l)carboximidamide; 
N-(l -naphthyl)- l-(7-trifluoromethy i)-(5 ,6-dihydrophenanthridinyl) 
carboximidamide; 

N-(2-methylphenyl)- 1*(5 ,6-dihydrophenanthridiny 1) carboximidamide; 
N-(3-ethylphenyl)- M5 , 6^ihydrophenanthridinyl)carboximidamidc; 
N-(2 1 5-dimethylpheny 1)- 1 -(5 f 6-dihyd wphenanthridiny l)carboximidamide ; 
N-(2*cthylphenyl)-l-(5 t 6-dihydrophenanthridinyl)carboxi^ 
and phannaceutically acceptable salts of said compounds. 

Specifically preferred compounds of Formula VI include the following where 
the where the compound is structurally depicted above the chemical name thereof, 
and phannaceutically acceptable salts of these depicted compounds: 



N-(2,5-dibromophenyl)-2 t 3,4,54etraty 



N^2,5-dibromophenylMl-oxo-2,3A5^ 
yl]carboximidamide 

Specifically preferred compounds of Formula VII include the following where 
the where the compound is structurally depicted above the chemical name thereof, 
and phannaceutically acceptable salts of these depicted compounds: 






N-(4-me*oxynaphthyl)-l-(2a,3A5-tetraty 
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N-(S-acenaphthyl)-H2a,3,4.S-tetrahydrobenz[cd]indoiinyl)-carboximidamide 
5 N-(4 f 5^imethylnaphthyl)^ 

N-(3 f 5-dichlorophenyl)-l-(2a,3A5^eti^^ 



10 Specifically preferred compounds of Formulae VEU and DC include the 

following where the where the compound is structurally depicted above the chemical 
name thereof, and pharmaceutical^ acceptable salts of these depicted compounds: 



15 



20 



25 



fsi 



1 -(5 t 6 f 1 1 J2-tetrahydrodibenz[b,f)azocin>-carboximidamide 



N-(4 , -sec-butylphenyl)-l-(5,6 > 1 1 , 12*tetrahydrodibenz[b t f]azocin)carboximidamide 




l-(dibenz[b,f]azepinyl)carboximidamide 




NH 



H 10, 1 1 -dihydro-[5H]-dibenz[b f f]a2q>inyl)carboximidamide 




10 N-d-iwphihylM^atMnufh.fjwi^plflyDotrboiUmlelhmld* 




N-(4-butoxyphenyl)-l-(dibenz{b,f]azepiayl)carboxunidamide 
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Excluded from certain aspects of the invention are N-(alkylphenyl)-l- 
indolinylcarboximidamide compounds (i.e. compounds of Formula I where X is CH 2 
and R is alkyl-substituted phenyl, particularly where R' is H). specifically N-(mono- 
alkylphenyl)-l-iiKlolinylcarboxiniidamide such as N-(m-ethylphenyl)-l-indolinyl 

5 carboximidamide; as well as compounds of the invention where R is acenaphthyl, 
particularly where R is unsubstituted acenaphthyl and/or ring substituents R 2 and R 3 
are each only hydrogen, and/or where X is CH 2 in the case of Formulae I and II, 
and/or one of R and R' is hydrogen; as well as compounds of Formula III where R or 
R' is aralkyl, particularly where ring substituents R 2 and R 3 are each only hydrogen, 

10 and/or R and R 1 are each other than hydrogen. 

Compounds of the invention can be prepared by the reaction of a suitable 
precursor compound, e.g. indolinyl (or derivative thereof) compound, 1,2,3,4- 
tetrahydroquinolinyl (or derivative thereof) compound, 1,2,3,4-tetrahydroisoquinolinyl 
compound, benz[cd]indolinyl compound, 5,6-dihydrophenanthridinyl compound, 

15 2,3,4,5-tetrahydro-[l,5]-benzothiazepine compounds (or derviative thereof, e.g. where 
X is other atom), 2a,3,4,5-tetrabenz[cd]indoline compound, 5,6,11,12- 
tetrahydrodibenfb.fjazocine compound, etc. (depending on whether a compound of 
Formulae I, I ', II, II", III, IV, V, VI, VII, VIII or IX respectively, is being 
prepared) with a preformed alkyl or aryl cyanamide (see S.R. Safer, et al., J. Org. 

20 Chem., 13:924 (1948)) or the corresponding N-substituted alkyl or aryl cyanamide. 
Typically, a salt of the amine (e.g. an HC1 salt) is reacted with the cyanamide. 

More particularly, compounds the invention can be suitably prepared by 
reaction of an appropriate indolinyl (or derivative thereof) salt (to prepare compounds 
of Formulae I, I\ I", la, Iaa or lb), 1,2,3,4-tetrahydroquinolinyl (or derivative 

25 thereof) salt (to prepare compounds of Formulae II, 11", Ha, Ilaa or lib), 1,2,3,4- 

tetrahydroisoquinolinyl salt (to prepare compounds of Formulae III, Ilia, IHaa or 

Illb), benz[cd]indolinyl salt (to prepare compounds of Formulae IV, IVa, IVaa or 

IVb), or 5,6-dfoydrophenanthfidlnyl salt (to prepare compounda of Formulae V 4 Va, 
V»« »f Vb) b» tithM appHtpttftiit ••»» NUdh »• ulli mt «buv» AWHUdttMi p»«u»wi 

30 compounds (to form compounds of Formulae VI-IX) with a substituted cyanamide in 

a suitable solvent such as toluene, chlorobenzene or the like under an inert 

atmosphere such as argon or nitrogen as exemplified in the Scheme below. The 
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rcaction solution is then heated e.g. from about 110° to 120°C for 2 to about 16 
hours until reaction completion, e.g. as indicated by thin layer chromatography. The 
reaction solution is then cooled to room temperature, and the solvent is then removed 
under reduced pressure to provide the desired compound of the invention. The crude 

5 product then can be purified by recrystallization and/or column chromatography, e.g. 
by elution one or more times on silica gel (e.g., 60-200 mesh, 50x w/w) with suitable 
solvents. See Example 2 which follows for exemplary conditions. 

The indolinyl (or derivative thereof), 1,2,3,4-tetrahydroquinoline (or derivative 
thereof), 1,2,3,4-tetrahydroisoquinoline, benz[cd]indolinyl or 5,6- 

0 dihydrophenanthridinyl ot other presursor such as those mentioned above (for 
Formulae VMX) and cyanamide reagents with appropriate substituents are 
commercially available or can be readily prepared by known procedures. For 
example, the cyanamide starting material can be synthesized from the correspondingly 
substituted amine by treatment with cyanogen bromide (BrCN) in a suitable solvent 

5 such as dry ethyl ether or toluene at reduced temperatures (e.g. 0°C) or room 
temperature. As exemplified in the Scheme below, the amine to be reacted with 
cyanogen bromide is substituted with the R moiety as defined above for Formulae I, 
P, II, IP, in, IV, V, VI, VII, Vin or IX (in the Scheme, that R moiety is 
exemplified as phenyl which may be ring-substituted by groups R, and R 2 ). Thus, 

0 various R groups of compounds of Formula I through IX (Which includes Formulae 
P and II*') can be provided by use of suitable substituted amines that are reacted with 
BrCN, such as e.g. substituted and unsubstituted anilines as shown in the Scheme, 
substituted and unsubstituted 1 -naph thy 1 amine, 2-naphthylamine, acenaphthylamine, 
etc. R 1 groups other than hydrogen of compounds of Formulae I through IX can be 

5 readily provided by reaction of a substituted cyanamide with a suitable nucleophile 
such as a halide reagent (e.g., a substituted or unsubstituted alkyl or alkenyl iodide or 
bromide). Thus, as exemplified in the Scheme below, the aryl cyanamide is reacted 
with NaH in a solvent of tetrahydrofuran and reacted with the iodide reagent R'-I, 

nueh a» ttibfttltut*) or unnubMltmtd methyl, tihyli tmtft/li Hutyl, «i§, tadiH*, *h 

0 alkenyl iodide, etc. Also, compounds of the Invention having an R 1 group of methyl 

can be prepared by reaction of a mono-substituted amine (e.g., an aniline, 
naphthylamtne or acenaphthylamine) with formic acid followed by treatment with 
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Hthium aluminum hydride to provide the corresponding methyl-substituted cyanamide 
(e.g., C^NCCHa^N from unsubstituted aniline). Alkylsulfinyl-substituted or 
alkylsulfonyl-substituted reagents, that can provide correspondingly substituted 
compounds of the invention as described above, can be provided by oxidation (e.g., 

5 H 2 0 2 ) of alkylthio-substituted reagents. See for instance Example 46 which follows. 

While the Scheme depicts preparation of compounds of Formula 1, the same 
procedures can be employed to prepare compounds of Formulae I\ II, II", III, IV, V, 
VI, VII, VIII or IX by use of a 1,2,3,4-tetrahydroquinolinyl (or derivative thereof) 
salt, 1,2,3,4-tetrahydroisoquinolinyl salt, benz[cd]indolinyl salt or 5,6- 

10 dihydrophenanthridinyl salt or other corresponding salt for compounds of Formulae 
VI through IX, respectively, in place of the indolinyl salt shown in the Scheme. 



SCHEME 

Rl 




Compounds of Formula II where R and R 1 are each hydrogen can be prepared 
by reaction of 1,2,3,4-tetrahydroquinoline compound with cyanamide. R 2 substituents 
can be provided by reaction of a substituted or unsubstituted quinoline compound with 
15 a Grignard reagent followed by hydrogenation to provide the substituted 1,2,3,4- 
tetrahydroquinoline compound. See Example 3 which follows for an exemplary 
procedure, See also Examples 41 and 42 which follow. Compounds of Formulae I", 

and/or with sodium periodate) of the corresponding preformed compounds where the 
20 ring member X is -S-. See for instance Example 47 which follows. 
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The amine starting materials are commercially available and/or can be readily 
prepared. For example, benz[cd]indoline and 5,6-dihydrophenanthridine reagents can 
be prepared treatment of a benz[cd]indo-2(lH)-one compound or 5,6- 
dihydrophenanthridinone compound with a base such as diborane in a suitable solvent 
5 such as tetrahydroftiran. See Example 1 which follows for exemplary conditions. 
Chiral compounds of the invention may be used as optically enriched or racemic 
mixtures. An optically enriched mixture contains substantially more (e.g. about 60%, 
70%, 80% or 90% or more) of one enantiomer or diastereoisomer than the other 
stereoisomers. Optically enriched mixtures can be obtained by known procedures, 

10 e.g., column chromatography using an optically active binding material or formation 
of a salt using an optically active material, particularly an optically active acid. 
Particularly preferred optically enriched mixtures include sulfinyl-containing 
compound of the invention, e.g. compounds of Formulae I", II n or VI where X is 
-S(O)-, or compounds having having an alkylsulfinyl or other sulfinyl substituent. 

15 Such optically active mxtures of sulfinyl-containing compounds can be readily 

prepared, e.g. by column chromatography using an optically active binding material. 

As discussed above, the present invention includes methods for treating 
preventing certain neurological disorders, including the consequences of stroke, heart 
attack and traumatic head or brain injury, epilepsy or neurodegenerative diseases 

20 comprising the administration of an effective amount of one or more compounds of 
the invention to a subject including a mammal, particularly a human, in need of such 
treatment. In particular, the invention provides methods for treatment and/or 
prophylaxis of nerve cell death (degeneration) resulting e.g. from hypoxia, 
hypoglycemia, brain or spinal cord ischemia, brain or spinal cord trauma, stroke, 

25 heart attack or drowning. Typical candidates for treatment include e.g. heart attack, 
stroke and/or persons suffering from cardiac arrest neurological deficits, brain or 
spinal cord injury patients, patients undergoing major surgery such as heart surgery 
where brain ischemia is a potential complication and patients such as divers suffering 

30 treatment also will include those patients undergoing a surgical procedure involving 
extra-corporal circulation such as e.g. a bypass procedure. 
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The invention in particular provides methods for treatment which comprise 
administration of one or more compounds of the invention to a patient that is 
undergoing surgery or other procedure where brain or spinal cord ischemia is a 
potential risk. For example, carotid endarterectomy is a surgical procedure employed 
5 to correct atherosclerosis of the carotid arteries. Major risks associated with the 
procedure include intraoperative embolization and the danger of hypertension in the 
brain following increased cerebral blood flow, which may result in aneurism or 
hemorrhage. Thus, an effective amount of one or more compounds of the present 
invention could be administered pre-operatively or peri-operatively to reduce such 
10 risks associated with carotid endarterectomy, or other post-surgical neuorological 
deficits. 

The invention further includes methods for prophylaxis against neurological 
deficits resulting from e.g. coronary artery bypass graft surgery and aortic valve 
replacement surgery, or other procedure involving extra-corporal circulation. Those 
IS methods will comprise administering to a patient undergoing such surgical procedures 
an effective amount of one or more compounds of the invention, typically either pre- 
operatively or peri-operatively. 

The invention also provides methods for prophylaxis and treatment against 
neurological injury for patients undergoing myocardial infarction, a procedure that 
20 can result in ischemic insult to the patient. Such methods will comprise administering 
to a patient undergoing such surgical procedure an effective amount of one or more 
compounds of the invention, typically either pre-operatively or peri-operatively. 

Also provided are methods for treating or preventing neuropathic pain such as 
may experienced by cancer patients, persons having diabetes, amputees and other 
25 persons who may experience neuropathic pain. These methods for treatment 

comprise administration of an effective amount of one or more compounds of the 
invention to a patient in need of such treatment. 

The Invention also provides methods for treatment and prophylaxis against 

30 of the invention can be administered parenterally or by other procedure as described 
herein to a subject a suffering from or susceptible to ischemic insult that may 
adversely affect retinal function, e.g., significantly elevated intraocular pressures, 
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diseases such as retinal artery or vein occlusion, diabetes or other ischemic ocular- 
related diseases. Post-ischemic administration also may limit retinal damage. The 
invention also includes methods for treating and prophylaxis against decreased blood 
flow or nutrient supply to retinal tissue or optic nerve, or treatment or prophylaxis 

5 against retinal trauma or optic nerve injury. Subjects for treatment according to such 
therapeutic methods of the invention may be suffering or susceptible to retinal 
ischemia that is associated with atherosclerosis, venous capillary insufficiency, 
obstructive arterial or venous retinopthies, senile macular degeneration, eyestoid 
macular edema or glaucoma, or the retinal ischemia may be associated with a tumor 

10 or injury to the mammal. Intravitreal injection of a compound of the invention also 
may be a preferred administration route to provide more direct treatment to the 
ischemic retina. 

The invention also provides methods for treatment of a subject suffering from 

shingles as well as treatment of a person suffering from or susceptible to migraines, 
IS particularly to alleviate the pain and discomfort associated with those disorders. 

These methods comprise administration of an effective amount of one or more 

compounds of the invention to a patient in need of treatment. 

The invention further provides a method of treating Korsakoff s disease, a 

chronic alcoholism-induced condition, comprising administering to a subject including 
20 a mammal, particularly a human, one or more compounds of the invention in an 

amount effective to treat the disease. Compounds of the invention are anticipated to 

have utility for the attenuation of cell loss, hemorrhages and/or amino acid changes 

associated with Korsakoff's disease. 

As discussed above, the invention also includes methods for treating a person 
25 suffering from or susceptible to cerebral palsy, emesis, narcotic withdrawal symptoms 

and age-dependent dementia, comprising administering to a subject including a 

mammal, particularly a human, one or more compounds of the invention in an 

amount effective to treat the condition. 

Aft diibti»a*d ibovfct pifefomkl etunftmrniia of tht Invention in « »i»ndnni 

30 anticonvulsant in vivo audiogenic test, such as the audiogenic mouse assay of 

Example 48 which follows, where DBA/2 mice about 20-23 days old are injected 
intraperitoneally with a test compound 30 minutes prior to being placed in a bell jar 
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with exposure to auditory stimulus of 12KHz sine wave at 110-120 db. References 
herein in vivo "audiogenic assay" are intended to refer to that protocol. Generally 
preferred compounds exhibit 20% or more inhibition (relative to subjects treated with 
vehicle control only) at a dose of 20 mg/kg, more preferably about 50% or more or 
5 70% or more inhibition at a dose of 20 mg/kg in such an in vivo audiogenic assay. 
As discussed above, activity in the audiogenic assay has been recognized as indicative 
that a test compound has neuroprotective properties. See, e.g., M. Tricklebank et 
al. f European Journal of Pharmacology, supra; T. Sey fried, Federation Proceedings, 
supra. 

10 The invention also provides methods for determining binding activity of 

compounds of the invention as well as in vitro and in vivo binding activity diagnostic 
methods using one or more radiolabelled compounds of the invention, e.g., a 
compound of the invention that is labeled with l25 I, tritium, 32 P, "Tc, or the like, 
preferably l25 I. For instance, a compound of the invention having a phenyl or other 

15 aryl substituent that is ring substituted with one or more 125 I groups can be 

administered to a mammal and the subject then scanned for binding of the compound. 
Specifically, single photon emission computed tomography CSPECT") can be 
employed to detect such binding. Such an analysis of the mammal could e.g. aid in 
the diagnosis and treatment of acute cerebral ischemia. That is, a labeled compound 

20 of the invention will selectively bind to ischemic tissue of e.g. a subject's brain to 
differentiate between ischemic and non-ischemic tissue and thereby assess trauma or 
other injury to the brain. 

Accordingly, the invention includes compounds of the invention that contain a 
radiolabel such as U5 I, tritium, M P, ^Tc, or the like, preferably l25 I. Such 

25 radiolabelled compounds can be suitably prepared by procedures known in the 

synthesis an. For example, a compound of the invention having an aromatic group, 
such as phenyl, that has a bromo or chloro ring substituent can be employed in an 
exchange labeling reaction to provide the corresponding compound having an l29 I ring 
fcUbfttliiiiHti 

30 Compounds of the invention may be used in therapy in conjunction with other 

medicaments. For example, for treatment of a stroke victim or a person susceptible 
to stroke, one or more compounds of Formulae I, II, IH, IV or V, or one or 
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compounds of Formulae I\ II", VI, VII, VIII or IX, may be suitably administered 
together with a pharmaceutical targeted for interaction in the blood clotting 
mechanism such as streptokinase, tPA, urokinase and other agents that lyse clots. 
Also, one or more compounds of the invention may be administered together with 
S agents such as heparin and related heparin-based compounds, acenocoumarol or other 
known anticoagulants. 

The compounds of this invention can be administered tntrdnasally, orally or by 
injection, e.g., intramuscular, intraperitoneal, subcutaneous or intravenous injection, 
or by transdermal, intraocular or enteral means. The optimal dose can be determined 
10 by conventional means. Compounds of the present invention are suitably 
administered to a subject in the protonated and water-soluble form, e.g., as a 
pharmaceutical^ acceptable salt of an organic or inorganic acid, e.g., hydrochloride, 
sulfate, hemi-sulfate, phosphate, nitrate, acetate, oxalate, citrate, maleate, mesylate, 
etc. 

15 Compounds of the invention can be employed, either alone or in combination 

with one or more other therapeutic agents as discussed above, as a pharmaceutical 
composition in mixture with conventional excipient, i.e., pharmaceutical ly acceptable 
organic or inorganic carrier substances suitable for parenteral, enteral or intranasal 
application which do not deleteriously react with the active compounds and are not 

20 deleterious to the recipient thereof. Suitable pharmaceutical^ acceptable carriers 
include but are not limited to water, salt solutions, alcohol, vegetable oils, 
polyethylene glycols, gelatin, lactose, amylose, magnesium s tea rate, talc, silicic acid, 
viscous paraffin, perfume oil, fatty acid raonoglycerides and diglycerides, petroethral 
fatty acid esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, etc. The 

25 pharmaceutical preparations can be sterilized and if desired mixed with auxiliary 

agents, e.g., lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts 

for influencing osmotic pressure, buffers, colorings, flavorings and/or aromatic 

substances and the like which do not deleteriously react with the active compounds. 
Par piftriiiNl ftttplleitlHtti ftantftulMly »wh*bl* fir* •niutitm*, ftr«r»rjiti»p «Hy 

30 or aqueous solutions as well as suspensions, emulsions, or implants, including 

suppositories. Ampules are convenient unit dosages. 
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For enteral application, particularly suitable are tablets, dragees or capsules 
having talc and/or carbohydrate carrier binder or the like, the carrier preferably being 
lactose and/or corn starch and/or potato starch. A syrup, elixir or the like can be 
used wherein a sweetened vehicle is employed. Sustained release compositions can 
5 be formulated including those wherein the active component is protected with 

differentially degradable coatings, e.g., by microencapsulation, multiple coatings, etc. 

Intravenous or parenteral administration, e.g., sub-cutaneous, intraperitoneal 
or intramuscular administration are preferred. The compounds of this invention are 
particularly valuable in the treatment of mammalian subjects, e.g., humans, to 

10 provide neuroprotective therapy and/or prophylaxis. Typically, such subjects include 
those afflicted with neurodegenerative diseases such as Parkinson's disease, 
Huntington's disease, Amyotrophic Lateral Sclerosis, Alzheimer's disease, Down's 
Syndrome and Korsakoff s disease. Also suitable for treatment are those subjects 
suffering from or likely to suffer from nervous system dysfunctions resulting from, 

15 for example, epilepsy or nerve cell degeneration which is the result of hypoxia, 
hypoglycemia, brain or spinal chord ischemia or brain or spinal chord trauma. As 
discussed above, typical candidates for treatment include heart attack, stroke, brain or 
spinal cord injury patients, patients undergoing major surgery where brain or spinal 
cord ischemia is a potential complication and patients such as divers suffering from 

20 decompression sickness due to gas emboli in the blood stream. 

It will be appreciated that the actual preferred amounts of active compounds 
used in a given therapy will vary according to the specific compound being utilized, 
the particular compositions formulated, the mode of application, the particular site of 
administration, etc. Optimal administration rates for a given protocol of 

25 administration can be readily ascertained by those skilled in the art using conventional 

dosage determination tests conducted with regard to the foregoing guidelines. In 

general, a suitable effective dose of one or more compounds of Formulae I, II, III, 

IV or V, or one or compounds of Formulae P, IP, VI, VII, VIII of IX, particularly 
<*hmm utiittft ihtt hum* pttutrU «ttmpauitd(a) t»f Pt»»muifr» i, it, lit, IV a? V, tm» t»t 

30 compounds of Formulae I", H\ VI, VII, VIII or IX, will be in the range of from 

0.01 to 100 milligrams per kilogram of body weight of recipient per day, preferably in 

the range of from 0.01 to 20 milligrams per kilogram bodyweight of recipient per 
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day, more preferably in the range of 0.05 to 4 milligrams per kilogram bodyweight of 
recipient per day. The desired dose is suitably administered once daily, or several 
sub-doses, e.g. 2 to 4 sub-doses, are administered at appropriate intervals through the 
day, or other appropriate schedule. Such sub-doses may be administered as unit 

5 dosage forms, e.g., containing from 0.05 to 10 milligrams of compound(s) of 

Formulae I, II, III, IV or V, or one or compounds of Formulae I", IF, VI, VII, VIII 
or IX, per unit dosage, preferably from 0.2 to 2 milligrams per unit dosage. 

Compounds of the invention also should be useful as rubber accelerators. See 
U.S. Patent No. 1,411,713 for a discussion of rubber accelerator applications. 

10 The entire text of all documents cited herein are incorporated by reference 

herein. The following non-limiting examples are illustrative of the invention. 

GENERAL COMMENTS 

In the following examples, all percentages reported herein, unless otherwise 

15 specified, are percent by weight. All temperatures are expressed in degrees Celsius. 

Melting points were determined in open capillary tubes on a Thomas-Hoover 
apparatus and are uncorrected. Thin- layer chromatography was performed on Baker- 
flex 1B2-F silica gel plates. Compounds were visualized on TLC with 254-nM UV 
light or as a blue spot with bromcresol spray reagent (Sigma Chemical Co.). 

20 Preparative TLC was performed on Analtech GF precoated silica gel (1000 fim) 

glass-backed plates (20 x 20 cm). The IR, l H and °C NMR spectra of all compounds 
were consistent with their assigned structures. NMR spectra were recorded on Varian 
Gemini 300 and the chemical shifts were reported in ppm (8) relative to the residual 
signal of the deuterated solvent (CDC1 3 , 5 7.26; CHD 2 OD, 6 3.30). Elemental 

25 analyses were performed by either Galbraith Laboratories (Knoxville, TN) or MHW 
Laboratories (Tuscon, AZ). High Resolution Mass spectra (HRMS) were recorded 
on a Finnegan MAT 90, HPLC were performed on a CI 8 reverse phase column 
using 50:50 waterracetonitrile with 0.1% TFA as a mobile phase. BrCN was 
ohtAtnM from AlMrieh Qhftnttoiil Co,, urtd Wi» w**d m tftsttvttd, All Mining win** 

30 were obtained from commercial sources and were purified by standard procedures 

before use, or they were prepared by published procedures, Chlorobenzene, ether 
(Et 2 0) and tetrahydrofuran (THF) were anhydrous quality solvents (Sure Seal) 
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supptied by Aldrich, All other solvents were reagent grade. Alkyl- and 
arylcyanamides were prepared as described above and according to published 
procedures (e.g., PCT/US92/01050) by reaction of the amines with BrCN in ether. 
EXAMPLE 1 



To a cooled (ice bath) solution of Benz[cd]indo-2(lH>one (9.0 g, 53.2 mmol) 
in tetrahydrofuran (50 ml) was added dropwise 100 ml of diborane 1M in 
tetrahydrofuran (100 mmol) under argon. The resulting mixture was refluxed for 12 
hours and quenched with aqueous HCt (1M) at 0-5°C. The solution was basified to 

20 pH 14 by adding NaOH IN and the product extracted with chloroform. The 
combined organic layers were washed with brine and dried over MgS0 4 . Flash 
column chromatography (silica gel, 2:1 hexane/dichloromethane) afforded 
Benzfcdjindoline (5.58 g, 67.6%). To form the HCl salt, Benz[cd}indoline (l.Og, 
6.44 mmol) was then dissolved in a minimum amount of diethyl ether and 15 ml of 

25 1M HCl diethyl ether solution was added. The precipitate was collected by filtration, 
washed with diethyl ether and dried to afford Benz[cd]indoline HCl (1.21 g, 98%) as 
a white solid. 'H-NMR (CD 3 OD): 6 ppm 7.90-7.55 (m, ArH, 6H), 5.16 (s, ArCH2, 
2H). 

1(b). Preparation of 6-Dihydrophenanthridine HCl salt 



1(a). Preparation of Benz[cd]indoline HCl salt 



10 




35 
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The title compound was obtained as a white solid from 6(5H)- 
phenanthridinone by the method described in Example 1(a) above in 12% yield. *H- 
NMR (CD 3 OD): 6 ppm 8.12-7.45 (m, ArH, 6H), 4.59 (s, ArCH2, 2H). 

5 EXAMPLE 2 Preparation of N-(l-Naphthyl)-l-indoUnylcarboximidamide 
(Formula I: R= 1-naphthyl, R l =hydrogen, m=n-0) 

Part 1: Preparation of 1-Naphthylcyanamide 

Cyanogen bromide (4.4 gm ( 41.9 mmol) was added in portions to the stirred 

10 and ice-bath cooled solution of 1-aminonaphthalene (10.0 gm, 69.8 mmol) in toluene 

(100 mL). After 0.5 hour, the cooling bath was removed the reaction mixture was 

stirred at room temperature for 12 hours. The precipitate was filtered and the solid 

was triturated with water (150 mL) for 0.5 hour. The resulted solid was filtered and 

washed with water (4 x 20 mL) and the solid was dried in vacuum oven at 40°C. 

15 This material (4.6 gm) was used as such without any further purification. 

Part 2: Preparation of N-(l-Naphthyl)-l-indolinylcarboximidamide 
mesylate 

A mixture of 1-naphthylcyanamide (610 mg, 3.63 mmol), indoline mesylate 
20 (663 mg, 3.09 mmol) and chlorobenzene (18 ml) in a round bottom flask were heated 
to reflux on an oil bath for 4 hours. The reaction was allowed to cool to room 
temperature, solvent was removed by rotavapor, and the residue was 
chromatographed on silica gel using a mixture of hexanes: ethyl acetate (2:1) 
followed by chloroform/methanol (10:1) as eluents. The white foam-solid obtained 
25 upon concentration of fractions was treated with diethyl ether for overnight. White 
solid was filtered washed with diethyl ether to give the title product as free base as 
white solid; rap: 15M55°C; TLC (CHCl 3 :MeOH; 10:1); R f = 0.23; *H 
NMR(CDC1 3 ): 8.173-8.144 (m, ArH. 1H), 7.856-7.826 (m, ArH, 2H), 7.574-7.405 
(m, ArH, 2H), 7.240-7.154 (m, ArH, 2H), 7.080-7.052 (m, ArH, 1H), 6.952-6.927 
30 (m, ArH, 1H), 4.208-4.152 (t, J=8.4S Hz, CH„ 2H), 3.231-3.174 <t, J=8.45 H2, 
CH|, 2H); Anal* Gated, for C| 0 H n N 3 0.5H*O| C: 77.0, Hi 6.07, N; 14.16} PomuJt 
e« W.10, H: 5.78, N: 15.98. 
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EXAMPLE 3 Preparation of (±) 2-(4-tert-butylphenyl)-6-isopropyl- 1 -( 1 ,2 , 3 ,4- 

(tetrahydroquinolinylcarboximidamide) hydrochloride (Formula 
0: hydrochloride salt of R^R'^H, R 2 =2-(4-ferf-butylphenyl), 
R 3 =6-isopropyl, X=CH 2 , m=n=l) 

5 Part 1 : Preparation of 2-(4-fe/t-butylphenyl)-6-isopropylquinoline 



10 




15 

To a cooled (ice bath) 2M diethyl ether solution of A-tert- 

butylphenylmagnesium bromide (15 ml, 0.03 mol) was added dropwise under argon 

15 ml of a tetrahydrofuran solution of 6-isopropylquinoline (5.13 g, 0.03 mol). The 

resulting mixture was refluxed for 5 hours, stirred at room temperature for 12 hours 

20 and quenched with water (80 ml). The yellow precipitate obtained was then filtered 

and washed with hexane. Crystallization in hexane: chloroform 40:1 yielded 3.7 g of 

pure C±)-2-(4-r«rt-butylphenyl)-6-isopropylquinoline (40% yield). 'H NMR(CDC1,): 

8.2 (m, ArH, 4H), 7.84 (m, ArH, 1H), 7.60 (m, ArH, 4H), 3.12 (s, CH(Me) 2 , 1H). 

1.4 (s. CH(Mfi) 2 and C(Me)„ 15H); Mass/Cl-NH,: MH* 304. 

25 Part 2: Preparation of (±)-2-(4-rert-butylphenyl)-6-isopropyl- 1 ,2,3.4- 

tetrabydroquinoline hydrochloride 



30 




35 



40 
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2-(4-tert-butylphenyl)-6-isopropylquinoline (2.5g, 8.2 mmol) was dissolved in 
100 ml of methanol; platinum (IV) oxide (300 mg, 1.3 mmol) was added and the 
suspension hydrogenated at 50 psi for 12 hours. The catalyst was filtered off on a 
bed of celite and 20 ml of IN HC1 in ethyl ether was added to the filtrate which was 
5 then concentrated to yield crude C+)-2-(4-fert-butylphenyl)-6-isopropyl-l, 2,3,4- 
tetrahydroquinoline hydrochloride. Mass/Cl-NH 3 : MH + 308. 

Part 3: Preparation of (+)-2-(4-/^butylphenyl)-6-isopropyl-l-(l ,2,3,4- 
tetrahydroquinolinecarboximidamide hydrochloride 

10 



15 




20 

The crude (±)-2-(4-r^rf-butylphenyl)-6-isopropyl-l,2,3,4-tetrahydroquinoline 
hydrochloride (300 mg f approximately 0.8 mmol) obtained in Part 2 above and 
cyanamide (350 mg, 8 mmol) were dissolved in ethanol and the mixture heated to 

25 reflux for 2 days. The solvent was evaporated, water was added and the product 
extracted with ethyl acetate. The crude product was purified on silica gel with 
chloroform: methanol 9:1 as eluant. The obtgained solid was washed successively 
with water and ethyl ether to yield (±) 2-(4-tert-butylphenyl)-6-isopropyl-l-(l,2,3,4- 
tetrahydroquinolinylcarboximidamide) hydrochloride (70 mg, 21 %). *H 

30 NMR(CD 3 OD): 6 ppm 7.40 (m, ArH, 3H), 7.20 (m, ArH, 4H), 5.30 (M, CHN, 
1H), 2.90 (s t CH(Me) 2 , 1H), 2.70 (m f CH 2 , 2H), 1.9 (m, CH 2 , 2H), 1.25 and 1.28 
(s, CH(Me) 2 and C(Me) 3 , 15H); Mass/CI-NH 3 : MH + 350. 

35 By methods indicated above in Examples 1-3 and using appropriately 

substituted reagents, the following compounds were prepared having the specified 
physical characteristics. 
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EXAMPLE 4 N-(4-Benzyloxyphenyl)-l-indolinylcarboximidamide«mesylate 

(Formula I: mesylate salt of R=4-benzyloxyphenyl, R' = H, m=n=0) 

White solid; mp: 144-145°C; TLC (CHCI 3 :MeOH; 10:1); R f = 0.37; 'H 
5 NMR (CDCl,): 7.391-6.858 (m, ArH, 13H), 5.000 (s, CH 2 , 2H), 3.894-3.841 (t, 
J =7.97 Hz, CH 2 , 2H), 3.143-3.090 (t, J=7.97 Hz, CH 2 , 2H), 2.706 (s, CII 3 , 3H); 
Anal. Calcd. for C^H^SO,: C: 62.85, H: 5.74, N: 9.57; Found: C: 62.66, H: 
5.50, N: 9.38. 

0 EXAMPLE 5 N-(4-Methoxynaphthyl)-l-indolinylcarboximidamide«mesylate 

(Formula I: mesylate salt of R=4-methoxynaphthyl, R'=H, m=n<=0) 

White solid; mp: 15l-155°C; TLC (CHCI 3 :MeOH; 10:1); R f = 0.23; »H 
NMR(CDClj): 8.313-7.097 (m, ArH, 9H), 6.723-6.695 (d, J=8.24 Hz, ArH, 1H), 
5 3.996 (s, OCHj, 3H), 3.497-3,469 (t, CH„ 2H). 2.971 (t, CH 2 , 2H), 2.733 (s, CH„ 
3H); Anal. Calcd. for Cj^jNjSO,: C: 61.00, H: 5.61, N: 10.17; Found: C: 61.15, 
H: 5.48, N: 10.08. 

EXAMPLE 6 N-(3,4-Dichlorophenyl)-l-indolinylcarboximidamide 
0 (Formula I: R=3,4-dichlorophenyl, R'=H, m=n=0) 

White solid; mp: 133-1 34°C; TLC (CHCl 3 :MeOH; 10:1): R f = 0.29; »H 
NMR(CDClj): 7.697-7.670 (d, J=8.03 Hz, ArH, 1H), 7.370-7.342 (d, J=8.48 Hz, 
ArH, 1H), 7.208-7.090 (m. ArH, 3H), 6.939-6.811 (m, ArH, 2H), 4.097-4.040 (t, 
5 J =8.37 Hz. CH 2 , 2H), 3.828 (s, OCH 3 . 3H), 3.182-3.125 (t, J =8.37 Hz, CH 2 , 2H); 
Anal. Calcd. for C,5N 13 N 3 C1 2 : C: 58.84, H: 4.28, N: 13.72; Found: C: 59.00, H: 
4.44, N: 13.51. 

EXAMPLE 7 N-(5-Acenaphthyl)-l-(5-methoxy)-l-indolinylcarboximidamide»HCl 
0 (Formula 1: hydrochloride salt of R=5-acenaphthyl, R'=H, m=n=l , 

R J =methoxy (at 5-indoline position)) 

Yellow solid; mp: 124-127°C; TLC (CHCl 3 :MeOH; 10:1); Rf « 0.30; 'H 

NMR(C3DCI»>I 7,744.0,6t4 fm, Art!, IN). »ttfia*S.»?l («M, Cli,» 3H>, |,W (ft, 
« oeH 3 , SH), S.4S3-5.JS4 (m, CHj, 4H), 3.119-J.661 (I, J-8.31 Hz, 6H 2 , 2H) S 

Anal. Calcd. for C 2I H 22 N 3 C10: C: 69.56, H: 5.84, N: 11.06; Found: C: 69.45, H: 

5.98, N: 10.96. 
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EXAMPLE 8 N-(5-Acenaphthyl)-l-(5-bromo)-indolinylcarboximidamide 

(Formula I: R=5-acenaphthyl, R'=H, m=0, n=l, R J =bromo (at 5- 
indoline position)) 

5 Yellow foam; mp: 80-85°C; TLC (CHCl,:MeOH; 10:1); R f = 0.35; 'H 

NMR(CDC1 3 ): 7.856-7.828 (d, J=8.52 Hz, ArH, 1H), 7.683-6.656 (d, J=8.24 Hz. 
ArH, 1H), 7.422-7.395 (t. ArH, 1H), 7.372-7.212 (m, ArH, 2H), 6.995-6.971 (d, 
ArH, J=7.21 Hz, 1H), 4.185-4.128 (t, J=8.51 Hz, CH„ 2H), 3.437-3.343 (m, CH 2 , 
2H), 3.206-3.148 (t, J=8.73 Hz, CH 2 , 2H); Anal. Calcd. for C 21 H l8 N 3 Br: C: 64.30, 
10 H: 4.62, N: 10.71; Found: C: 64.56, H: 4.34, N: 10.25. 

EXAMPLE 9 N-(l-Naphthyl)-l-(7-ethyl>indolinylcarboximidamide 

(Formula I: R= 1-naphthyl, R'=H, m=0, n=l, R J =ethyl (at 7- 
indoline position)) 

15 

White solid; mp: 160-164°C; TLC (CHCl 3 :MeOH; 10:1); R f = 0.40; 'H 
NMR(CDClj): 7.861-7.081 (m, ArH, 10H), 3.064-3.044 (br, CH 2 , 2H), 2.858-2.783 
(q, CHj, 2H), 1.333-1.282 (t, J=7.54 Hz, CH 3f 3H); Anal. Calcd. for Cj.H^: C: 
79.97, H: 6.71, N: 13.32; Found: C: 79.90, H: 6.85,N: 13.33. 

20 

EXAMPLE 10 N-(4-sec-butylphenyl)-l-indolinylcarboximidamide«mesylate 
(Formula I: mesylate salt of R= s 4-sec-butylphenyl, R'=H, 
m=n=0) 

25 White solid; TLC (CHCl 3 :MeOH; 10:1); R f =0.28; J H NMR (CDCI 3 ): 7.21- 

6.93 (m, 3H. ArH), 4.00 (t, 2H, J«=8 Hz, -Ar-CH 2 -), 3.13 (t, 2H, J=8 Hz, -NCH 2 - 
), 2.68 (s, 3H, CH 3 SOjH), 2.55-2.45 (m, 1H, -CH-). 1.58-1.45 (m, 2H, -CH 2 ). 1.16 
(d, 3H, J=7 Hz, -CH 3 ), 0.74 (t. 3H, J=7.3, -CH 3 ); HPLC: 98.6%; Rtn time: 18.6 
minutes; MS: 294 (M + ). 

30 

EXAMPLE 11 N-(2,3-dicWorophenyl)-l-indoltaylcarboximidamide»HCl 
(Formula I: hydrochloride salt of R=2,3-dichlorophenyl, 
R'=H, m=n=0) 

33 Light gray fwwdtn mp: 187.1B7 e C» TLC (CH|CI,iM»OHi Uil)i ft, m 0,38| 

•H NMK(eB 3 er3)i 7.6H-7.36!* <q, 1H, J-5.&6 He, ArH), 7.479-7.136 (m, 6H, 

ArH), 4.247-4.194 (t, 2H, J=8.04 Hz, CH 2 ), 3.301-3.247 (t, 2H, J=8.04 Hz, CH 2 ); 
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Anal. Calcd. for C^Jtifik HC1 0.5H 2 O (351.67): C: 51.23, H: 4.30. N: 11.94, 
CI: 30.24; Found: C: 51.14, H: 4.48, N: 11.76, CI: 30.20. 

EXAMPLE 12 N-(2,3-dimethylphenyl)-l-iodolinylcarboximidamide»HCl 
5 (Formula I: hydrochloride salt of R=2,3-dimethylphenyl, 

R'=H, m=n=0) 

White powder; purity: 99.2% (HPLC); mp: 192-194°C; TLC (CH 2 Cl 2 :MeOH; 
11:1); R f = 0.48; 'H NMR(CD 3 OD): 7.46-7.13 (m, 7H, ArH), 4.22-4.17 (t, 2H, 
10 J=8.14 Hz, CH,). 3.30-3.25 (t, 2H, J=8.14 Hz, CH 2 ), 2.37 (s, 3H, CH 3 ), 2.26 (s, 
3H, CH,). 

EXAMPLE 13 N-(5,6.7,8-tetrahydro-l-naphthyl)-l- 
indolinylcarboximidamide*HCl 
15 (Formula I: hydrochloride salt of R=5,6,7,8-tetrahydro-l- 

naphthyl, R'=H, m=n=0) 

Light gray powder; purity: 97.5% (HPLC); rap: 175-177°C; TLC 
(CH 2 Cl 2 :MeOH; 11:1); R, = 0.53; 'H NMR(CD 3 OD): 7.45-7.09 (m, 7H, ArH), 
20 4.21-4.16 (t, 2H, J=8.15 Hz, CH 2 ), 3.29-3.24 (t, 2H, J=8.15 Hz. CH 2 ), 2.87-2.83 
(t, 3H, J=5.88 Hz, CH 3 ), 2.76-2.72 (t, 3H, J=5.88 Hz, CHj). 

EXAMPLE 14 N-(2-biphenyl)-l-iiulolinylcarboxirnidamide«HCl 
25 (Formula I: hydrochloride salt of R=2-biphenyl, R'=H, 

m=n=0) 

Light gray powder; purity: 96.7% (HPLC); mp: 144-146°C; TLC 
(CH 2 Cl 2 :MeOH; 11:1); R, = 0.44; »H NMR(CD,OD): 7.54-6.99 (m, 13H, ArH), 
30 3.87-3.81 (t, 2H, J=8.11 Hz, CH 2 ), 3.10-3.05 (t, 2H, J=7.97 Hz, CH 2 ); Anal. 
Calcd. for Cj.HjoNjCI 0.5H 2 O (349.86): C: 70.28, H: 5.89, N: 11.70, CI: 30.24; 
Found: C: 70.50, H: 6.03, N: 11.64. 

EXAMPLE 15 N-phenyl-l-indolinylcarboximidamide*HCI 
35 (Formula I: hydrochloride iult of R» phenyl, R'-H, m-tt-0) 

White powder; purity: 99.0% (HPLC); mp: 222-224°C; TLC (CHCl 3 :MeOH; 

10:1): R f =0.10; 'H NMR (CD,OD): 7.50-7.44 (m, 2H, Ar-H), 7.39-7.30 (m. 5H, 

Ar-H), 7.26-7.21 (m, 1H, Ar-H), 7.15-7.09 (m, 1H, Ar-H), 4.22-4.17 (t, 2H, 
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J=8.20, CH 2 ), 3.29-3.23 (t. 2H, J=8.20, CH 2 ); Anal. Calcd. for C 15 H IS N,«HC! 
(273.77): C: 65.81, H: 5.89, N: 15.35; Found: C: 65.70, H: 5.78, N: 15.52. 

EXAMPLE 16 N-(2-chlorophenyl)-l-indolinyloirboximidamide»HCl 
5 (Formula I: hydrochloride salt of R=2-chlorophenyl, R'=H, 

m=n=0) 

White powder; purity: 98.8% (HPLC); mp: 172-174°C; TLC (CHCl 3 :MeOH; 
10:1): Rf=0. 19; l H NMR (CD 3 OD): 7.63-7.60 (m, 1H, Ar-H), 7.47-7.35 (m, 5H, 
10 Ar-H), 7.28-7.23 (m, 1H, Ar-H), 7.16-7.11 (m, 1H, Ar-H), 4.24-4.19 (t, 2H, 
J=8.10, CH 2 ), 3.29-3.24 (t, 2H, J=8.10, CH 2 ); Anal. Calcd. for C ls H„N 3 a»HCl 
(308.21): C: 58.46, H: 4.91, N: 13.63, CI: 23.01; Found: C: 58.64, H: 5.10, N: 
13.48, CI: 22.88. 

15 EXAMPLE 17 N-(2-tolyl)-l-indolinylcarboximidamide«HCI 

(Formula I: hydrochloride salt of R=2-methylphenyl, R'=H, 
m=n=0) 

Light gray powder; purity: 98.6% (HPLC); mp: 225-226°C; TLC 
20 (CHCl,:MeOH; 10:1): R r =0.36; 'H NMR (CD 3 OD): 7.46-7.13 (m, 8H. Ar-H), 4.23- 
4.17 (m, 2H, J=8.10, CH 2 ), 3.29-3.23 (t, J=8.10, CHj); Anal. Calcd. for 
C 16 H, 7 N,CI»HC1 (287.79): C: 66.78, H: 6.30, N: 14.60; Found: C: 67.00, H: 6.41, 
N: 14.77. 

25 EXAMPLE 18 N-(3-tolyl)-l-indolinylcarboximidamide»HCl 

(Formula I: hydrochloride salt of R=3-methylphenyl, R'=H, 
m=n=0) 

Light gray powder; purity: 99.0% (HPLC); mp: 122-124°C; TLC 
30 (CHCI 3 :MeOH; 10:1): R r =0.17; »H NMR (CD 3 OD): 7.39-7.09 (m, 8H, Ar-H), 4.22- 
4.17 (t, 2H, J«8.05. CHj), 3.28-3.23 (t, J=8.10, CH 2 ); Anal. Calcd. for 
C I6 H 17 N 3 CI»HCI«0.2 ether (302.62): C: 66.68, H: 6.66, N: 13.89; Found: C: 66.90, 
H: 6.52, N: 13.71. 



33 
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EXAMPLE 19 N-(2-chloro-5-ethylphenyl)-[(7-trifluoromethyl)-l ,2,3,4- 
tetrahydroquinolinyl]carboxlmidanude*HCl 
(Fonnula II: R=2-chloro-5-ethylphenyl, R'^H, R 3 =7- 
trifluoromethyl, n=l, m=0) 

5 

White solid; mp: 220°C; 'H NMR (300 MHz, CD 3 OD): 6 7.78 (s, 1H, Ar- 
H), 7.41-7.44 (m, 3H, Ar-H) 7.17-7.20 (br s, 1H, Ar-H), 3.89-3.93 (t, J=6.5Hz, 
2H, N-CH 2 ), 2.88-2.92 (t, 2H, J=6.5Hz, CH 2 ), 2.59-2.67 (q, 2H, J=7.5Hz, CH 2 ), 
2.09-2.19 (dt, 2H, J=7.5Hz, CH 2 ), 1.19-1.24 (t, 3H, CH 3 ); MS (El): m/e 382 (M + 
10 for free base); Anal. Calcd. for C„H„CIFjN 3 »HCl: C: 54.09, H: 4.87, N: 9.96; 
Found: C: 54.05. H: 5.01, N: 10.00. 

EXAMPLE 20 N-(l-naphthyl)-[(7-trifluoromethyl-l,2,3.4- 
tetrahydroquinolinyl)carboximidamide«HCl 
15 (Fonnula II: R=l-naphthyl, R'=H, R 3 =7-trifluoromethyl, 

n=l, m=0) 

White solid; mp: 215-220°C; 'H NMR (300 MHz, CD 3 OD): 6 7.90-8.02 (m, 
3H, Ar-H), 7.80 (br s, 1H, Ar-H), 7.52-7.68 (m, 4H, Ar-H), 7.37-7.41 (m, 2H, Ar- 
20 H), 3.94-3.98 (t, J«6.5Hz, 2H, N-CH 2 ), 2.87-2.92 (t, 2H, ArCH 2 ), 2.13-2.22 (q, 
J=6.5Hz, 2H, CH 2 ); MS (El): m/e 371 (M + for free base); Anal. Calcd. for 
C 21 H 10 F 3 N 3 »HC1: C: 61.99, H: 4.96, N: 10.32; Found: C: 61.65, H: 4.63, N: 10.02. 

EXAMPLE 21 N-(l-naphthyl)-(l t 2,3,4- 
25 tetrahydroquinolinyl)carboximidamide«HCI 

(Formula II: R=l-naphthyl, R l =H, m=n=0) 

White solid; mp: 244°C; *H NMR (300 MHz, CD 3 OD): 6 7.92-8.03 (m, 3H, 
Ar-H), 7.49-7.68 (m, 5H, Ar-H), 7.12-7.27 (m, 3H, Ar-H), 3.89-3.93 (t, J=6.5Hz, 
30 2H, N-CH 2 ), 2.84-2.88 (t, J=6.5Hz, 2H, Ar-CH 2 ), 2.11-2.19 (q, J=6.5Hz, 2H, 
CH 2 ); MS (El): m/e 302 (M* for free base); Anal. Calcd. for C^^HCI: C: 
71.10, H: 5.97, N: 12.43; Found: C: 70.83, H: 5.82, N: 12.32. 



IB 



EXAMPLE 22 N-(3'binhenyi)-l-(beru!todJlndoUrtyl)carboKlwldimlde«HCI 
tPdrrtuiln tVi HWmvHlHtbJtt Mil »f K»M«HH»Wli H'»M, 

m=n— 0) 

Light gray solid; purity: 98.9% (HPLQ; mp: 222-224°C; TLC 
(CH 2 Cl 2 :MeOH; 11:1): R,=0.58; 'H NMR (CD 3 OD): 7.78-7.30 (m. 15H, Ar-H), 
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5.60 (s, CH 2 ); Anal. Calcd. for CmH^HOUHjO: C: 70.42, H: 5.57, N: 
10.26; Found: C: 70.70, H: 5.22, N: 9.96. 

EXAMPLE 23 N-(2-tolyl)-l-(benzlcdJlndolinyl)carboximidami(le»HCl 
5 (Formula IV: hydrochloride salt of R=2-methylphenyl, R'=H, 

m=n=0) 

Light gray powder; purity: 99.0% (HPLC); mp: 132-134°C; TLC 
(CH 2 Cl 2 :MeOH; 11:1): R,=0.58; 'H NMR (CD,OD): 7.78-7.37 (m, 10H, Ar-H), 
10 5.58 (s, 2H, CH 2 ), 2.41 (s, 3H, CH,). 

EXAMPLE 24 N-(2 ,3-dimethylphenyl)- 1 - 

benz[cd] indolinylcarboximidamide*HCl 
(Formula IV: hydrochloride salt of R=2,3-dimethylphenyl, 
15 R*=H, m=n=0) 

Gray powder; purity: 97.6% (HPLC); mp: 236-238°C; TLC (CHCl 3 :MeOH; 
10:1): R,=0.27; «H NMR (CD 3 OD): 7.79-7.23 (m, 9H, Ar-H), 5.58 (s, 2H, CH 2 ), 
2.40 (s, 3H. CH,), 2.31 (s, 3H, CH 3 ); Anal. Calcd. for CjoH j9 N 3 »HC1 (338.84): C: 
20 71.10, H: 5.97, N: 12.44; Found: C: 71.16, H: 5.94, N: 12.22. 

EXAMPLE 25 N-(2,5-dimethylphenyl)-l- 

benz[cd]indolinylcarboximidamide*HCl 
(Formula IV: hydrochloride salt of R=2,5-dimethylphenyl, 
25 R l =H, m=n=0) 

White solid; purity: 97.4% (HPLC); mp: 132-134°C; TLC (CHCl,:MeOH; 
10:1): R r <=0.28; 'H NMR (CD,OD): 7.76-7.21 (m, 9H, Ar-H), 5.57 (s, 2H, CH 2 ), 
2.37 (s, 3H, CH 3 ), 2.35 (s, 3H, CH 3 ); Anal. Calcd. for C^H,^I,«HCl«0.4H2O 
30 (345.06): C: 69.62, H: 6.08, N: 12.18; Found: C: 69.66, H: 5.70, N: 11.85. 

EXAMPLE 26 NKl-naphthyl)-l-benz(cdJindolinylcarboximidamide»HCl 
(Formula IV: hydrochloride salt of R=l-naphthyl, R l =H, 
m=n=0) 

35 

Light gray solldi purttyi 98% (HPLC)t mpi 980-251 "C| R t «0,4* 

(chloroform/methanol 20/1); 'H NMR (CD,OD): 8.10-7.40 (m, 13H, Ar-H), 5.68 (s, 

2H, ArCH 2 ); HRMS: 323.1419 (cal: 323.1422 for C^N,). 
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EXAMPLE 27 N-(3-ethylphenyl)-l-benz[cd]indolinylcarboximidamide»mesylate 
(Formula IV: mesylate salt of R=3-ethylphenyl, R'=H, 
m=n=0) 

5 Light gray solid; purity: 98% (HPLC); mp: 158-159°C; R f =0.38 

(chloroform/methanol 10/1); 'H NMR (CDjOD): 7.76-7.25 (m, 10H, Ar-H), 5.56 (s, 
2H, ArCH 2 ), 2.68-2.74 (m, 5H. CH 2 + CH 3 S0 3 H). 1.26 (t. 3H, CH 3 , J=7.45Hz); 
Anal. Calcd. for CmH.jN^CHjSOjH: C: 63.46, H: 5.83, N: 10.57; Found: C: 
63.30, H: 5.74, N: 10.39. 

10 

EXAMPLE 28 N-(naphth-l-yl)-l-(6- 

hydro)phenanthridinylcarboximidamide«HCl 

(Formula V: hydrochloride salt of R=l-naphthyl, R'=H, 

m=n=0) 

15 

White solid; purity: 93.7% (HPLC); mp: 234-236°C; R f =0.38 
(chloroform/methanol 10/1); 'H NMR (CD 3 OD): d ppm 7.92-7.32 (m, 15H, Ar-H), 
4.97 (s, 2H, ArCH 2 ); Anal. Calcd. for C M H l9 N 3 »HCl: C: 74.70, H: 5.22, N: 10.88; 
Found: C: 74.86, H: 5.40, N: 10.82. 

20 

EXAMPLE 29: N-(2-naphmyl)-l-indolinyl-carboximidamide«hydrochloride 
(Formula I: hydrochloride salt of R=2-naphthyl, 
R'=H.m=n=0) 

25 White plate; purity: 99.6% (HPLC); mp: 256-258°C; TLC (CH 2 Cl 2 :MeOH; 

10:1): Rf=0.19; »H NMR (CD 3 OD): 8.00-7.97 (d, 1H, J=8.8Hz, Ar-H), 7.92-7.81 
(m,3H. Ar-H), 7.55-7.36 (m, 5H, Ar-H), 7.24-7.12 (m, 2H, Ar-H), 4.27-4.22 (t, 
2H. J=8.1Hz, CH 2 ), 3.30-3.25 (t, 2H, J=8.1Hz, CH 2 ). Anal. Calcd. for 
C 19 H 17 N 3 »HCI (323.83): C, 70.47, H. 5.60, N. 12.98; Found: C, 70.26. H. 5.76, N, 

30 12.76. 

EXAMPLE 30: N-(3-biphenyl)-l-indolinyl-carboximidamide 
(Formula I: R-3-biphenyl, R'-H, m«n«0) 

35 White powder; purity: 97. 1 % (HPLC); mp: 148-150°; TLC (CHjCl 2 :MeOH; 

10:1): R f =0.18; 'H NMR (CD 3 OD): 7.63-7.59 (m, 2H, Ar-H), 7.53-7.24 (m, 8H, 
Ar-H), 7.16-7.10 (m, 2H, Ar-H), 6.99-6.94 (m, 1H, Ar-H), 4.15-4.10 (t, 2H, 
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J=8.2Hz, CH 2 ). 3.20-3.15 (t, 2H, J=8.2Hz, CH 2 ). Anal. Calcd. for 
C 2I H„N 3 »0.2EtOAc (331.03): C, 79.10, H, 6.27, N, 12.69; Found: C, 78.92, H, 
6.02, N, 12.96. 

5 EXAMPLE 31: N-(5-methoxynaphthyl)-l-jndolinyl-carboximidamide»hydrochloride 

(Formula I: HC1 salt of R=5-methoxynaphthyl, R'=H,m=n=0) 

White solid; purity: 97.8% (HPLC); TLC (CHCI,: MeOH; 10:1): R f =0.15; 
mp: 236-239°C; 'H NMR (CD,OD): 8.38-8.34 (d, 1H, J=7.3Hz, Ar-H), 7.59-7.50 
10 (m, 5H, Ar-H), 7.40-7.38 (d, 1H, J=6.8Hz, Ar-H), 7.29-7.24 (td, 1H, J=8,1.4Hz, 
Ar-H), 7.17-7.11 (td, 1H, J=7.4,l.0Hz, Ar-H), 7.06-7.03 (dd, 1H, J=6.4,1.3Hz, 
Ar-H), 4.30-4.25 (t, 2H, J=8.0Hz, CH 2 ), 4.04 (s, 3H, OCH 3 ), 3.34-3.29 (t, 2H, 
J=8.0Hz, CH 2 ). Annal. Calcd. for CjoHwNjO^HCI (353.86): C, 67.89, H, 5.70, N, 
11.88; Found: C, 67.65, H, 5.61, N, 11.63. 

15 

EXAMPLE 32: N-(2-methylsulfinylphenyl)-l-indolinyl- 
carboximidamide*hydrochloride 

(Formula I: HC1 salt of R=2-(CH,SO)phenyl, R'=H, m=n=0) 

20 Light yellow powder; purity: 99.6% (HPLC); TLC (CHC1 } : MeOH; 10:1): 

R f =0.5; »H NMR (CD 3 OD): 8.01-7.98 (dd, 1H, J=2.7,7.7Hz, Ar-H), 7.76-7.67 (m, 
2H. Ar-H), 7.57-7.54 (m, 1H, Ar-H), 7.48-7.45 (d, 1H, J=7.7Hz, Ar-H), 7.41-7.38 
(d, 1H, J=6.6Hz, Ar-H), 7.32-7.26 (t, 3H, J=8.2Hz, Ar-H), 7.19-7.14 (m, 1H, Ar- 
ty, 4.27-4.19 (m, 2H, CH 2 ), 3.33-3.27 (t, 2H, J=8.4Hz, CH 2 ), 2.92 (s. 3H, CH 3 ). 

25 

EXAMPLE 33: N-(l-naphthyl)-(6-melhyl-l,2,3,4- 

tetrahydroqutnolinyl)carboximidamide hydrochloride 
(Formula II: HC1 salt of R=l-naphthyl, R'=H, X=CH 2 , 
R 3 =CH 3 , n=l, m=0) 

30 

Light purple solid: mp 205-206°C; R f =0.364 (9:2 CHCl 3 /MeOH); 'H NMR 

(300 MHz, CD,OD) 6 7.92-8.0 (m, 3H, Ar-H), 7.51-7.68 (m, 4H, Ar-H), 7.37-7.40 
(d, IN, f»ti«Mtt, AM*h t,M»Vi0l Cntt IN ( AfM), » ( AT*»i»l <l, III, #«ttt.»4»l«, 

CH 2 ), 2.80-2.84 (t, 2H, J=12.91Hz, CHJ, 2.29 (s, 3H, CH 3 ), 2.11-2.17 (m, 2H. 

35 CH 2 ). MS(C1): m/e 316 (M+ for free base). Anal. Calcd. for C 2I H 2 ,N 3 »HC1: C, 
71.68, H, 6.30, N, 11.94. Found: C, 71.73, H, 6.51, N, 12.07. 
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EXAMPLE 34: N-(l-naphthyl)-N , -(2.3-dihydro-ll,4]- 

benzothiazinyl)carboximidaroide hydrochloride 
(Formula II: HC1 salt of R=l-naphthyl, R»=H, X=S, 
m=n=0) 

5 

White solid: mp 245-246°C; R f =0.l3 (10:1 CHCl 3 /MeOH); »H NMR (300 
MHz, CDjOD) 6 7.92-8.20 (m, 3H, Ar-H), 7.48-7.71 (m, 5H, Ar-H), 7.28-7.35 (m, 
1H, Ar-H), 7.12-7.20 (m, 2H, Ar-H), 4.16-4.22 (m, 2H, CH 2 ), 3.40-3.47 (m, 2H, 
10 CH 2 ). MS(C1): m/e 320 (M+ for free base). Anal. Calcd. for C, 9 H, 7 N 3 S»HCi: c, 
64.12, H, 5.10, N, 11.81. Found: C, 64.28, H, 5.20. N, 11.69. 

EXAMPLE 35: N-(2,5-dibromophenyl)-(7-trifluoromethyl-l,2,3,4- 
tetrahydroquinolinyl)carboximidamide hydrochloride 
15 (Formula II: HC1 salt of R=2,5-dibromophenyl, R'=H, 

X=CH 2 , R 3 =CF 3 , n=l, m=0) 

Cream colored solid: mp 201«202°C; R f =0.354 (Eth. Ac); 'H NMR (300 
MHz, CDjOD) 6 7.79 (s, 1H. Ar-H), 7.45-7.48 (m, 1H, Ar-H), 7.25-7.28 (d. 1H, 
20 J=7.97Hz. Ar-H), 7.12-7.15 (m, 2H, Ar-H), 7.03-7.07 (m, 1H, Ar-H), 3.78-3.82 (t, 
2H, J=U.96Hz, CH 2 ), 2.84-2.89 (t, 2H, J=13.19Hz, CH 2 ), 2.01-2.08 (m, 2H, 
CH 2 ). MS(C1): m/e 478 (M+ for free base). Anal. Calcd. for C, 7 H I4 BrjF 3 N,«HCl: 
C, 39.76, H, 2.94, N, 8.18. Found: C. 39.57, H, 2.96, N, 7.98. 

25 EXAMPLE 36: N-(2,3-difluorophenyl)-(l. 2,3,4- 

tetrahydroquinolinyl)carboximidamide hydrochloride 
(Formula II: HC1 salt of R=2,3-fluorophenyl, R'=H, X=CH 2 , 
m=n=0) 

30 White solid: mp 194-195°C; R,=0.135 (10:2 CHCl 3 /MeOH); 'H NMR (300 

MHz, CD 3 OD) 5 7.34-7.37 (m, 1H, Ar-H), 7.12-7.27 (m, 6H. Ar-H), 3.83-3.87 (t, 
2H, J= 13.0Hz, CH 2 ), 2.82-2.86 (t, 2H, J=13.l9Hz, CH 2 ), 2.06-2.15 (m, 2H, CH 2 ). 
. MS(C1): tnVe 288 (M+ for free base). Anal. Calcd. for C I6 H,5F 2 N,«HC1: c. 59.36, 
H, 4.98, N, 12.98. Found: C, 59.44, H, 4.97, N, 12.74. 
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EXAMPLE 37 : N-(2-trifluoromethoxyphenyl)-( 1 ,2,3,4- 

tetrahydroquinolinyl)carboximidatnide hydrochloride 
(Formula II: HC1 salt of R=2-trifluromethoxyphenyl, R'=H, 
X=CH„ m=n=0) 

White solid: mp 80-82°C; R f =0.115 (10:1 CHCl 3 /MeOH); 'H NMR 
(300MHz, CDjOD) 6 7.46-7.52 (t, 1H, J=16.42Hz, Ar-H), 7.15-7.35 (m, 7H. Ar- 
il), 3.82-3.86 (t, 2H, J=12.98Hz, CH 2 ), 2.82-2.86 (t, 2H, J«12.91Hz, CH 2 ), 2.11- 
2.17 (m, 2H, CH 2 ). MS(CI): m/e 336 (M+ for free base). Anal. Calcd. for 
C I7 H 16 F 3 N 3 0«HC1: C, 54.92, H, 4.61, N, 11.30. Found: C, 55.10, H, 4.78, N, 
11.44. 

EXAMPLE 38: N-(2-biphenyl)-l-benz[cd]indolinyl- 
carboximidaraide*hydrochloride 

(Formula IV: HCI salt of R=2-biphenyl. R'=H. m=n=0) 

Light grey powder; purity: 94.0% (HPLC); TLC (CHCl 3 :MeOH; 10:1): 
R f =0.25; mp: 143-145°C; 'H NMR (CD 3 OD): 7.73-7.70 (d, 1H, J = 8.2Hz, Ar-H). 
7.61-7.32 (m, 13H, Ar-H), 7.08-7.06 (d, 1H, J=7.1Hz. Ar-H), 5.19 (s, 2H, CH 2 ). 
Anal. Calcd. for QmH^^HCI (385.89): c, 74.70, H, 5.22, N, 10.89; Found: C, 
74.60. H. 5.40, N, 10.61. 

EXAMPLE 39: N-(3,5-dichlorophenyl)-l-tetrahydrobenz[cd]indolinyl- 
carboximidamide*hydrochloride 
(Formula VII: HCI salt of R=3,5-dichlorophenyl, R'=H, 
m=n=0) 

White solid; purity: 98.7% (HPLC); TLC (CHC1 3 : MeOH; 10:1): R f =0.28; 

'H NMR (CD 3 OD): 7.39-7.35 (m, 3H, Ar-H), 7.19-7.14 (t, 1H, J=7.3Hz, Ar-H), 

7.11-7.08 (d, 1H, J=7.4Hz, Ar-H), 6.95-6.93 (d, 1H, J=6.9HZ, Ar-H), 4.44-4.38 

(dd, 1H, J=8.1,9.9Hz, NCH), 3.44-3.40 (dd, 1H, J=8.1,9.9Hz, NCH), 2.94-2.85 

(m, 1H, CH), 2.75-2.69 (m, 1H, CH), 2.27-2,12 (m, 2H, CH,), 1,86-1.80 (tn. 1H, 
ma, <**, iH, 0k9i, e«tktt, k» e ie M„Wjei,»nei t»b*.9S>i to, jb.*». h, 

4.74, N, 11.98, CI, 27.79; Found: C. 56.44, H, 5.00. N, 10.99, CI, 27.61. 
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EXAMPLE 40: N-(2,5-dibromophenyl)-(2,3,4,5-tetrahydro-[ 1 ,5J-benzothiazin-5- 
yl)carboximidamide hydrochloride 

(Formula VI: HCl salt of R=2,5-dibromophenyl, R l =H, X=S. 
m=n=0) 

5 

Whitish solid: mp 216-217°C; *H NMR (300 MHz, CD 3 OD) 6 7.4-7.8 (m. 
7H, Ar-H), 4.3-4.65 (brs, 1H, CH 2 ), 3.2-3.4 (brs. 1H, CH 2 ), 2.7-3.1 (m, 2H, CH 2 ), 
2.1-2.4 (m. 2H, CH 2 ). MS(C1): m/e 442 (M + + H for free base). Anal. Calcd. for 
C l6 H l5 Br 2 N 3 S»HCl: C, 40.23. H. 3.38, N, 8.80; Found: C, 40.08, H, 3.10, N, 8.73. 

10 

EXAMPLE 41: Synthesis of 5,6,1 l,12-tetrahydrodibenz[b,f]azocin- 
carboximidamide* hydrochloride 



15 




By method indicated above in Example 3, part 3 using 5,6,11,12- 
tetrahydrodibenz[b,fJazocine»HCl 

White solid: mp: 238-240°C, TLC (CHCI,:MeOH; 10:1); R,=0.25; 'H NMR 
(CDjOD) 6 ppm 7.1 (m, Ar-H, 8H), 5.28 (d, CHN, 1H), 4.58 (d, CHN, 1H), 3.20 
25 (m, CH 2 , 1H), 3.0 (m. CH 2 , 1H); Mass /CI-NH,: MH + 252; Anal. Calcd. for 

C, 6 H l8 N 3 CI»0.25H 2 O: C, 65.75, H, 6.38, N, 14.38; Found: C, 65.55, H, 6.37, N, 
14.94. 

EXAMPLE 42: Synthesis of N-^'-sec-butylphenylM -(5,6, 11,12- 
30 tetrahydrcKlibenzrb,fJazocm)-(»rboximidamide*hydrochloride 

Part A: Preparation of 5,6, 1 1 , l2-tetrahydrodibenzfb,fja2ocin-cyanamide 

By method Indicated in Example 2, part 1 above using 3,6,1 1,12- 
35 tetrahydrodibenz[b,fjazocine 
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CN 



5 




Part B: Preparation of N-(4'-sec-burylphenyl)- 1 -(5 ,6, 1 1 , 12- 

tetrahydrodibenz[b,f]azocin)-carboximidamide*hydrochloride 

10 



15 




By method indicated in Example 2, part 2 above using 5,6,11,12- 
tetrahydrodibenz[b,fJazocin-cyanamide, sec-butylaniline and one equivalent of 
20 aluminum chloride. 

Oil, TLC (CHCl 3 :MeOH; 10:0.5); R,=0.25; 'H NMR (CDC1 3 ) 6 ppm 7.1 (m, 
Ar-H, 12H). 5.4 (br, CHN, 1H), 4.6 (br, CHN, 1H), 3.25 (br, CH 2 , 2H), 3.0 (br, 
CH 2 , 2H), 2.55 (m. CH, 1H), 1.60 (m, CH 2 , 2H), 1.2 (d, CH 3 CH 2 , 3H), 0.8 (t, 
CH 3 CH, 3H); Mass /CI-NH 3 : MH* 384. 

25 

EXAMPLE 43: 1041-dmydro-[5H]-dibeiiz[>,f]azepinylcarboximidamide 
hydrochloride 

White solid: mp 120-121 °C; 'H NMR (300 MHz. CD 3 OD) 6 7.31-7.46 (m, 

30 8H, Ar-H), 3.23-3.36 (brs, 2H, Ar-CHj), 2.80-2.93 (bra, 1H, Ar-CH 2 ); MS(C1): m/e 
as* cM* fer rvM miihh Anal. a«!ta ( t»* enNtiN«0ii@ii e. mt.ve, h, h,m, n, 
14.22; Found: C, 60.91, H, 6.17, N, 14.29. 

35 
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EXAMPLE 44: N-(l-naphthyl)-dibenzo[b t f]azepinylcarboximidamide 
hydrochloride 

White solid; mp 230°C; 'H NMR (300 MHz, CD,OD) 6 7.94-7.99 (m, 2H, 
5 Ar-H), 7.79-7.87 (m, 2H, Ar-H), 7.62-7.69 (m. 5H, Ar-H), 7.51-7.61 (m, 5H, Ar- 
ty, 7.44-7.47 (m, 1H, Ar-H), 7.33-7.36 (brs, 2H, CH=CH); MS(C1): m/e 262 (M + 
+ H for free base); Anal. Calcd. for C„H I9 Nj»HCl: C, 75.46, H, 5.07, N, 10.56; 
Found: C, 75.59, H, 5.03, N, 10.55. 

10 EXAMPLE 45: N-(4-butoxyphenyl)-diberao[b,f]azepinylcarboximidamide 

hydrochloride 

White solid: mp 190-192 °C; R f =0.269 (10:2 CHCl 3 /MeOH); 'H NMR (300 
MHz, CDjOD) 6 7.49-7.73 (m, 8H, Ar-H), 7.19 (s, 2H, Ar-H), 7.07-7.10 (m, 2H, 
15 Ar-H), 6.92-6.95 (m, 2H, Ar-H). 3.93-3.97 (t, 2H. J=13Hz, 2H, CH 2 ). 1.68-1.78 
(m, 2H, CH^, 1.40-1.52 (m, 2H. CH 2 ), 0.928-0.977 (t, 3H, J= 14.71 Hz, CH 3 ); 
MS(C1): m/e 384 (M* for free base); Anal. Calcd. for C^NjO^CHjSOjH: C, 
65.11, H, 6.09, N, 8.76; Found: C, 61.16, H, 6.45, N, 8.20. 

20 EXAMPLE 46: N-(2-chloro-5-methylsuinnylphenyl)-l-(6-trifluoromethyl- 

l,2,3,4-tetrahydroquinolinyl)carboxirnidarnide hydrochloride 
(Formula II: HC1 salt of R=2-chloro-5-methylsulfinylphenyl, 
R'=H, X=CH 2 , R 3 =6-trifluoromethyl, n=l, m=0) 

25 The title compound was prepared by oxidiation of the corresponding sulfide 

precursor (i.e. (N-(2-chloro-5-methylthiophenyl)-l-(6-trifluoromethyl-l ,2,3,4- 
tetrahydroquiiwlinyO-carboxiinidamide) with 30% hydrogen peroxide in methanol at 
reflux for 24 hours, followed by column chromatography over silica gel. 

White solid: mp 188-190°C; R f =0.12 (10:1 CHCl 3 /MeOH); «H NMR (300 

30 MHz, CD 3 OD) 6 7.476-7.743 (m, 7H, Ar-H), 3.904-3.946 (t, J=6Hz, 2H, CH), 
2.799 (s, 3H, CH,), 2.100-2.186 (m. 2H. CH 2 ); MS(C1): m/e 417 (M+ for free 
bate); Anal, Calcd. for CigH„ClFiNiOS«HCli C, 47,80. H, 4.01, N, 9.29i Found: 

a. *¥,««, M, A.«B. N, 

35 
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EXAMPLE 47: N-(i-naphthyl)-l-(2 t 3-dihydro-l-oxo-6- 

trifluoromethylbenzo[l ,4Jthia2in-4-yl)caxboximidamide mesylate 
(Formula II": mesylate salt of R=l-naphthyl, R J =H, X=-S(0)- 
R 3 =6-trifluoromethyU n= 1 , m =0) 

5 

The title compound was prepared by oxidiation of the corresponding sulfide 
precursor (i.e. N-(l-naphthyl)-l-(2,3-dihydro-6-trifluoromethylben2o[l f 4]thiazin-4-yl) 
carboximidamide) with sodium periodate in acetonitrile: water (1:1) at room 
temperature for 24 hours, then conversion to free base with IN NaOH followed by 

10 column chromatography over silica gel and conversion to the mesylate salt with 
methane sulfonic acid. 

White solid: mp 231-234°C; R f =0.45 (9:1 CHCl 3 /MeOH); 'H NMR (300 
MHz, CD 3 OD) 6 7.96-8.03 (m, 3H, Ar-H), 7.58-7.63 (m ( 1H, Ar-H), 7.40-7.52 <m, 
3H, Ar-H), 7.28-7.39 (d, J=6Hz, 1H, Ar-H), 7.02-7.11 (d, J=6Hz, 1H, Ar-H), 

15 4.44-4.52 (brs, 1H, CH 2 ), 4.02-4.20 (brs, 1H, CH 2 ), 3.19-3.40 (brs, 1H. CH 2 ); 
MS(C1): m/e 404 (M + for free base); Anal. Calcd. for QoH^FaNjOS^HCl: C, 
45.41, H, 4.76, N, 7.57; Found: C, 45.09, H, 4.40, N, 7.29. 

EXAMPLE 48: In vivo Anticonvulsant activity in the DBA/2 mouse model 
20 (Mouse audiogenic assay) 

The in vivo potency of compounds of the invention is exemplified by data 
summarized in the Table I below and obtained pursuant to the following protocol. 

Compounds were tested for their effectiveness in preventing seizures in DBA/2 
25 mice which have a unique sensitivity to auditory stimulation. Exposure to loud high- 
frequency sounds can trigger seizure activity in these animals. This sensitivity 
develops from postnatal day 12 and peaks around day 21 and slowly diminishes as the 
animals mature. The unusual response to auditory stimulation in this strain of mouse 
is believed to be due to a combination of early myelination (causing an unusually low 
30 excitatory threshold) and delayed development of inhibitory mechanisms. 

Mitt w*tw m»*tttd imratferltcihtnlly with th» eompdutid *n*otfUd iti tabid t 
below or with vehicle control, 30 minutes prior to being placed In a bell jar and 

turning on the auditory stimulus (12 KHz sine wave at 110-120 db). Administered 

doses are specified in Table I as milligram of compound per kilogram bodyweight of 
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mouse. The auditory stimulus was left on for 60 seconds and mice reactions were 
timed and recorded. Percentage inhibition was determined with reference to vehicle 
controls. Results are shown in the Table I below. n FB M refers to free base. 

5 Table I 



Example No. 


Compound 
Name 


Audiogenic Response 




Dose (mg/kg) 


% Inhib. 


Salt 


2 


N-(l-naphthylM- 
indoliiiylcaxboximidamide 


2 
10 


82 
100 


FB 


4 


N -(4-benzyloxyphenyl)- 1 - 
indolinylcarboximidamide 


20 


32 


mesylate 


5 


N-(4-methoxynaphihyl)- 1 - 
indolinylcarboximidamide 


5 

10 

20 


50 
68 
87 


mesylate 


6 


N-(3,4-dichloropbenyl)- 1 - 
indolinylcarboximidamide 


10 
20 


41 
83 


FB 


7 


N-(5-acenaphthyl)-l-(5-methoxy>- 
indolinylcarboximidamide 


10 


21 


FB 


a 


N-(5-acenaphthyI)- I-(5-bromo)- 
indolinylcarboximidamide 


20 


11 


FB 


9 


N-(4-sec-butylphcnyl)-l- 
indolinylcarboxtmidamide 


20 


28 


mesylate 


n 


N-(2, 5-oicnioropnenyi)- 1 - 
indolinylcarboximidamide 


in 


CC 

33 




12 


N-(2,3-dimethylphenyl)- 1- 
indolinylcarboximidamide 


10 
5 

2 


88 
67 
23 


HCI 


13 


N-(5,6 f 7 f 8-tetrahydro- 1 -naphtbyl)- 1 - 
indolinylcarboximidamide 


20 
10 


80 
48 


HCI 


14 


N-(2-biphenyl)-!- 
indolinylcarboximidamide 


20 


56 


HCI 


20 


N-(l-naphthyl)-[(7-trifluoromethyl- 
1,2,3,4- 
tetrahydroquinolinyl) 
carboximidamide] 


4 


13 


HCI 


21 


N-(l-naphthyl)-l,2,3,4- 
tetrahydroquinolinyl) 
carboximidamide 


4 
2 
1 


88 
62 
13 


HCI 


aa 


N*ti»M|*tt»rtyU<N» 
(beni[edjinaolmyl)&afbOicimliU»ld« 


10 


as 


-mr 


23 


N-(2-tolyl)-N- 
(benz[ul]tndolinyl)carboximidamide 


4 
2 
1 


95 
61 
53 


HCI 
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Table I (Cont.) 



Example No. 


Compound 
Name 


Audiogenic Response 




Dose (mg/kg) 


% Inhib. 


Salt 




N-( 1 -naphthyl)-t6-methyl- 1 ,2,3 ,4- 
tetrahydroquinolinyl)carboxiraidamid 
e 


4 


62 


HCI 




N-(2-chloro-5-ethylphenyJ)-[7- 
trifluorometbyl- 1 ,2,3,4- 
tetrahydroquinotinyl) 
carboximidamide] 


20 
10 


91 
44 


HC1 


25 


N-(l-naphthyl)-l- 
bcnz[cd]indolinylcaitoximidamide 


10 
5 


76 
59 


HCI 




N-(l-naphthyl)-l,2,3,4- 
tetrahydroisoquinolinyl) 
carboximidamide 


20 


41 


HCI 



This invention has been described in detail with reference to preferred 
embodiments thereof. However, it will be appreciated that those skilled in the art, 
upon consideration of this disclosure, may make modifications and improvements 
10 within the spirit and scope of the invention. 
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What is claimed is: 



1. 



A compound of the following Formula I: 




R 



I 



wherein R and R 1 are each independently hydrogen, substituted or 
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted 
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkyithio, 
substituted or unsubstituted aminoalkyl, substituted or unsubstituted alkyls ulfinyl, 
substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted carbocyclic 
aryl t or a substituted or unsubstituted heteroaromatic or heteroalicyclic group having 
from 1 to 3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, 
with at least one of R and R 1 being other than hydrogen; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxyl, 
azido, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted dr 
unsubstituted alkyithio, substituted or unsubstituted alkylsulfmyl, substituted or 
unsubstituted alkylsulfonyl, substituted or unsubstituted aminoalkyl, substituted or 
unsubstituted carbocyclic aryl, or substituted or unsubstituted aralkyl; 

X is substituted or substituted methylene, -S-, -O- or substituted or 
unsubstituted -N-; 

m is 0, 1 or 2; and n is 0, l t 2, 3 or 4; with the exclusion of N-(m- 
ethylphenyl)-l-indolinylcarboximidamide; and pharmaceutically acceptable salts 

thereof. 

2. A compound of claim 1 where X Is substituted or unsubstituted 
methylene. 
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3. A compound of claim 1 that is: 
N-(4-benzy loxypheny I)- 1 -indolinylcarboximidamide; 
N-(4-methoxynaphthyl)-l-indolinylcarboximidamide; 
N-( 1 -naphthyl)- 1 -indolinylcarboximidamide; 
N-(3,4-dimethoxynaphthyl)- 1 •indolinylcarboximidamide; 
N-(3,4-dichlorophenyl)-l-indolinylcarboximidamide; 
N-( 1 -naphthyl)- 1 -(7-ethyl)-indoliny Icarboximidamide; 
N-(2-naphthyl)-l-(7-ethyl)-indolinylcarboximidamide; 
N-(4-sec-butylphenyl)-l-indolinylcarboximidamide; 
N-(2 , 3-dichlorophenyl)- 1 - indolinylcarboximidamide ; 
N-(2,3-dimethylphenyl)-l-indolinylcarboximidamide; 
N-(5,6J,8-tetrahydro4-naphthyl)-l-indoIinylcarboximidamide; 
N-(2-biphenyl)- 1 -indolinylcarboximidamide; 
N-(l-naphthyl)-N-methyl-l-indolinylcarboximidaraide; 
N-(2-naphthyl)- 1 -indolinylcarboximidamide; 
N-phenyl-l-indolinylcarboximidamide; 
N-(2-chlorophenyl)- 1 -indolinylcarboximidamide; 
N-(2-methy Iphenyl)- 1 -indoliny Icarboximidamide ; 
N-(3-methy Iphenyl)- 1-indolinylcarboximidamide ; 
N-(2,5-dimethylphenyl)-l-indolinylcarboximidamide; 
N -(2 , 5-dibromophenyl)- 1 -indoliny Icarboximidamide ; 
N-(2,5-dichlorophenyl)- 1 -indolinylcarboximidamide; 
N-(5-acenaphthyl)-l-(5-methoxy)-indolinyl<^rboximidamide; 
N-(5-awmphthyl)-l-(5-bromo)-indolinylcarboximidamide; 
N-(23-dimeihoxyphenyl)*l-indolinylcart)Oximidamide; 
N-methyl-N-(4-sec-butylpheny 1)- 1 -indolmyl-carboximidamide; 
N-(2-tolyl)-l-(3-benzothiazolinyl)-carboximidamide; 
N-5 -indanyl- 1 -indoliny Ucarboximldaraide; 

N-(2 t 3 i 4-trichlorophenyl)-l-indolinyI-carboximidamide; 
N-(2-naphthyl)- 1 -indoliny 1-carboximidamide; 
N-(3-biphenyl)-l-indolinyl-carboximidamide; 
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N-(8-quinolinyl)-l-indolinyl-carboximidaraide; 

N-(2-tolyl)- 1 -(4-methoxy iindoliny l)-cart>oximidamide; 

N-(2-tolyl)- 1 -(3-methy Iindoliny l)-carboximidamide; 

N-(2,4-dichlorophenyl)-l-indolinyl-carboximidamide; 

N-(2-methoxylphenyl)-l-indolinyl-carboximidamide; 

N-(2-trifluoromethyl)- 1 -indolinyl-carboximidamide; 

N*(4-methoxynaphthyl)-l-(4-methoxyindoliny])-carboximidamide; 

N-(4-methoxynaphthy 1)- 1 -(4-chloroindolinyl)-carboximidamtde; 

N-(2 f 4-dimethoxy phenyl)- 1 -indoliny 1-carboximidamide ; 

N-(2,4-dimethyIphenyl)-l-indolinyl-carboximidamide; 

N-(2,4-difluorophenyl)-l-indolinyl-carboximidamide; 

N-(4-methoxy-2-nitrophenyl)-l-indolinyl-carboximidamide; 

N-(4-methoxyphenyI)- 1 -indolinyl-carboximidamide; 

N-(2 1 S-dichlorophenyl)-l-jndolinyl-carboxixnidamide; 

N-(4-chlorophenyl)-l-indolinyl-carboximidamide; 

N-(l-naphtbyl)*l*(S-fluoroindolinyl)-carboximidamide; 

N-(4,S-duneiliylnaphthyl)-l-indolinyl*caiboximidamide; 

N-(5-acenaphthyl)-l-(4-methoxyindolinyl)-carboximidamide; 

N-6-(benz[cd]indol-2(lH)-one)*l-indolinyl-carboximidamide; 

N«(2,3-difluoroi^nyl)-l-indolinyI-carboximidamide; 

N-(2-(4 , -methoxy)biphenyl)'l-indolinyl-carboxiniidamide; 

N-(2-tert-butylphenyl)-l-indolinyl-carboxiniidamide; 

N-(3 ,5-dichlorophenyl)- 1 -indoliny l-carboximidamide; 

N-(2-pyrrolylpheny 1)- 1 -indolinyl-carboximidamide; 

N-(4-fluorenyl)-l-indolinyl-carboximidamide; 

N-(6-o)umarinyi)-l-indolinyl-carboximtdamide; 

N-(3-isopropylphenyl)- 1 -indolinyl-carboximidamide; 

N-(5~methoxytiaphthyl)~ 1 -indolinyl-carboximidamide; 

N-(3-quinolinyl)-l-indolinyl-carboximidamide; 

N-(6-indazole)-l-indolinyl-carboximidamide; 

N-(2-piperidinylphenyl)-l-indolinyl-carboximidamide; 
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N-(2-methylmercapto)phenyl- 1 -indolinyl-carboximidamide; 
N-(l-methylsulfoxyphenyl)-l»indolinyl-carboximidamide; or 
N-(2-naphthyl)-l-(5-fluoroindolinyl)«carboximidamide; 
or pharmaceutical^ acceptable salts of said compounds. 

4. A compound of the following Formula I": 



wherein R and R 1 are each independently hydrogen, substituted or 
unsubstituted alky I, substituted or unsubstituted alkenyl, substituted or unsubstituted 
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylthio, 
substituted or unsubstituted aminoalkyl, substituted or unsubstituted alkyls ulfinyl, 
substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted carbocyclic 
aryl» or a substituted or unsubstituted heteroaromatic or heteroalicyclic group having 
from 1 to 3 rings* 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, 
with at least one of R and R 1 being other than hydrogen; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxy 1, 
azido, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or 
unsubstituted alkylthio, substituted or unsubstituted alkylsulfinyl, substituted or 
unsubstituted alkylsulfonyl, substituted or unsubstituted aminoalkyl, substituted or 
unsubstituted carbocyclic aryl, or substituted or unsubstituted aralkyl; 

X is -SO- or -SO r ; 

m U 0» 1 or at ind a Ii 0, l, 2, ) or 4i *n& jptoftflioftUileftiiy fttfotjunHI* min 

thereof. 

5, A compound of the following Formula II: 




R 



r 



WO 97/30054 



PCTYUS97/02678 



-80- 



<R 2 )m 




n 



wherein R and R l are each independently hydrogen, substituted or 
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted 
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylthio, 
substituted or unsubstituted aminoalkyl, substituted or unsubstituted alkylsulfinyl or 
substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted carbocyclic 
aryl, substituted or unsubstituted aralkyl, or a substituted or unsubstituted 
heteroaromatic or heteroalicyclic group having from 1 to 3 rings, 3 to 8 ring 
members in each ring and from 1 to 3 hetero atoms; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxyl, 
azido, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or 
unsubstituted alkylthio, substituted or unsubstituted alkylsulfinyl, substituted or 
unsubstituted alkylsulfonyl, substituted or unsubstituted amino a Iky I, substituted or 
unsubstituted carbocyclic aryl, or substituted or unsubstituted aralkyl having at least 
about 6 ring carbon atoms; 

X is -O-, -S-, substituted or unsubstituted -N-, or substituted or unsubstituted 
methylene; 

m and n are each independently 0, 1, 2, 3 or 4; and pharmaceutical^ 
acceptable salts thereof. 

6. A compound of claim 5 that is: 

N-( 1 -naphthyl)- l-(7-trinuoromethyl)-( 1 ,2,3 ,4-tetrahydroquinoliny I) 
carboximidamide; 

N-(l-naphthyl)-l-(7.methyl)-(l,2,3,4-tetrahydroquinolinyl) 
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carboximidamide; 

N-(2,5-dibromophenyl)-l-(7-trifluoro^ 
carboximidamide; 

N-(l-naphthylH-(24rifluoromethy0^^ 
carboximidamide; 

N-(4-benzyloxyphenyl)-l-(l ,2,3 ,4-tetrahydroquinolinyl)carboximidamide; 
N-(4-methoxynaphthyl)- 1 -( 1 , 2 f 3,4-tetrahydroquinolinyl)carboximidamide; 
N-(3,4-dichlorophenyl)-Ml,2,3,4-tetrahydroqu^ 
N-(5-acenaphthyl)4-(5-methoxy)<l,23,4-tetrahydroquinolinyl) 
carboximidamide; 

N-(S-acenaphthyl)- H5-bromo)-( 1 , 2,3 ,4-tetrahydroquinolinyl) 
carboximidamide; 

N-( 1 -naphthy])-l-(7-ethylMl ,2,3,4-tetrahydroquinolinyl) 
carboximidamide; 

N-(4-sec-butyIphenyI)-l-(l,2,3,4-tetrahy^ 

N-(2 ,3-d ichlorophenyl)- 1 -( 1 ,2 ,3 ,4-tetrahydroquinoliny Dcarboximidamide; 
N-(2,3^imethylphenyl)-Ml,2,3,44eti^ 

N-(5 ,6,7 ,8-tetrahydro- 1-naphthyl)- 1 -( 1 ,2, 3 ,4-tetrahydroquinoliny!) 

carboximidamide; 

N-(2-biphenyI)-Hl ,2,3,4-tetr^^ 

N-(3-biphenyl)- 1 -( 1 f 2,3 ,4-tetrahydroquinolinyl)cartx)ximidamide; 
N-(l-naphihyl)-lK1.2,3,4-teti^ydroquinolinyl)cartx)ximidamide; 
N-(2-ethy Iphenyl)- 1-(1,2,3 ,4-tetrahydroquinolinyl)carboximidamide; 
N-(3-ethy Ipheny 1)- 1 -( 1 , 2, 3 ,4-tetrahydroquinoliny l)carboximidamide; 
N-(2 , 5~dimethylpheny I)- 1 -( 1 ,2 , 3 f 4-tetrahydroquinoliny l)carboximidamide; 
N~(2-chloro-5-ethylpbenyl)-l -(7-trifluoromethyl)-(l ,2,3,4-tetrahydroquinolinyl) 
carboximidamide; 

N-(2>dibromophenylM~(i»23.4-tetrahy 

N-(3-methylthiophenyl)- 1-( 1,2,3 ( 4-tetrahydroquinolinyl)carboximidamide; 
N-(2,3-dichlorophenyl)- 1-(1 ,2 ,3 ,4-tetrahydroquinolinyl)carboximidamide; 
N-(2,3-difluorophenyl)4-(l f 2 t 3,4-tetrahydroquinolinyl)carboximid 
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N-( 1 -naphthyl)- 1 -(6-methy 1- 1 ,2, 3 f 44etrahydroquinoline)carboximidamide; 
N-( 1 -naphthyl)-4-(2, 3-dihydro-[l ,4J-benzothia2inyl)carboximidamide; 
N-(l-naphthyl)-4-(23-dihydro-[l,4]-benzoxazinyl)carboximidam 
N-(2 f 5-dibromophenyl)-l-[7*ttrifluoromethyl)*l f 2,3,4- 
tetrahydroquinolinejcarboximidamide; 

N-( 1 -naphthy 1)- 1 -(2-methyl- 1 f 2, 3 , 4-tetrahydroquinolin- 1 *y l)carboximidamide; 
N-(3-methylthiophenylH 

N-(2 ,3-dichlorophenyl)-l-( 1 , 2,3 t 44etrahydroquinolinyl)carboximidamide; 

N-(2 , 3-difluorophenyl)- 1 -( 1 ,2, 3 F 4-tetrahydroquinolinyl)carboximidamide; 

N-[2-chloro-5^trifluoromethyl)phe^ 

tetrahydroquinolinyOcarboximidamide; 

N-(2-fluoropheny])-l-(l,2,3,4-tetr^^ 

N-(3,4-difluorophenyl)-l-(l,2 f 3,4-te^ 

N-(2 f 4 t 5-trichlorophcnyl>l-(7-(trifluoromethyl)-l f 2 t 3 f 4- 

tetrahydroquinoiinyOcarboximidamide; 

N-(3,4-dichlorophenyl)-Ml,2^^ 

N-(2-trifluoromethoxyphenyl)- 1 -( 1 , 2,3 ,4'tetrahydroquinolinyl)carboximidaniide; 
N-(2-chlorophenyl)- 1 -( 1 , 2 , 3 ,4-tetrahydroquinoliny l)carboximidamide; 
N-(2 f 5-dibromopheny1)-4-(2,3-dihydro-6«trifluoromethyl-[l,4]- 
benzothiazinyl)carboximidamide; 

N-(2-chloro-5-thiomethy lphenyl)- M7-trifluoromethyl- 1,2,3,4-tetnihydroquinolinyl) 

carboximidamide; 

N-(2-chloro-5-thiomethylpheny^ 

carboximidamide; 

N-(2-chloro-5-sulfinylmethylphenyl)-l-(6-trifluoromethyM, 2,3,4- 
tetrahydroquinolinyl)carboximidamide; 

N-(2-chloro-5-sulfonylmethylphenyl)-l-(6-trifluoromethyl-l,2,3,4- 
tetrahydroquinolinyDcarboximidamide; 

carboximidamide; 

N-(2,5^ime%lphenyl)-l-(l,2,3,4-te^ 

N-(2, 5-dibromophenyl)- 1 -< 1 ,2,3 ,4-tetrahydroquinolinyl)carboximidamide; 
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N-(2 f 5-dichloropheny 1)- 1 -( 1 1 2 , 3 ,4-tetrahydroquinoliny l)carboximidamide; 

N-(3,5-dichlorophenyl)-l-(l,2,3,4-tetrah^^ 

N-(2-chloro-5-thiome%lphenyl)-l-(l,2^^^ 

N-(2-methylthiophenyl)-t-(l,2,3 > 44etrahydroquinolinyl)carb^ 

N-(2-ethoxyphenyl)-l-(l,2,3,44etrahydroqum^ 

N-(2-fluoro-5-trifluoromethylphenyl)-4^ 

carboximidamide; 

N-(2-biphenyl)- 1-( 1 ,2,3 ,4-tetrahydroquinolinyl)carboximidamide; 

N-(2-ethylphenyl)- 1 -( 1 ,2 ,3 ,4-tetrahydroquinoliny l)carboximidamide; 

N-(8-quinolinyl)- HI ,2,3,4^eti^ydroquinolinyl)carboximidamide; 

N-(2-mcthylsulfonylphenyl)- 1 -( 1 ,2,3 ,4-tetrahydroquinolinyl)carboximidamide; 

N-(2,5Kiibromopheny]M-(6-cWo^ 

N-phenyl-l-(l l 2,3,4-tetrahydroquinolinyl)carboximidamide; 

N-(2~chloro-5-methylthiophenyl)-H^ 

carboximidamide; 

N-(3-trifluoromethoxyphenyl)-l-(^^ 

N-(2-trifluoromethoxyphenyl)-N-methy 1- 1 -( 1 ,2 , 3 ,4-tetrahydroquinolinyI) 

carboximidamide; 

N-(2,3-difluorophenyl)-N-methyM 

N-(24rifluoromethoxyphenyl)-l-(6-rt^ 

carboximidamide; 

N-(l -naphthyl)-4-(6-chIoro-2,3-dthydro-[l ,4]-benzothiazinyI)carboximidamide; 

N-(5-acenaphthyI)^(2 f 3-dihydro-[l,4]-benzothiazinyl)carboxim^ 

N-(2,3-difluorophenyl)-N-methyl-4-(2,3-dihydro-[ 1 ,4]-benzothiazinyl) 

carboximidamide; 

N-( 1 -naphthy l)-4-(6-trifluorom 

carboximidamide; 

N-(5,6,7 4 8^etrahydro4-naphthy^ 

N~(3-biphenyl)-4-(2, 3-dihydrobenzo-{ 1 ,4]-thiazinyl)carboxiroidamide; 

N-(2-naphthyl)-4-(2,3-dihydrobenzo-[l,4]-^^ 

N-(3 ,5-dichIoropheny I)-4-(2 , 3-dihy^ 
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N-(2,3-difluorophenylM-(2,3-dihydro^ or 
or a pharmaceutical^ acceptable salt of said compounds. 

7. A compound of claim 6 that is N-(2 ( 5-dibromophenyl)-l-(7- 
trifluoromethyO-Cl^^^-tetrahydroquinoliny^carboximidamide, or a pharmaceutical^ 
acceptable salt thereof. 

8. A compound of the following Formula IP: 



wherein R and R 1 are each independently hydrogen, substituted or 
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted 
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkylthio, 
substituted or unsubstituted aminoalkyl, substituted or unsubstituted alkylsulfinyl or 
substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted carbocyclic 
aryl, substituted or unsubstituted aralkyl, or a substituted or unsubstituted 
heteroaromatic or heteroalicyclic group having from 1 to 3 rings, 3 to 8 ring 
members in each ring and from 1 to 3 hetero atoms; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxyl, 
azido, substituted or unsubstituted alkyl, substimted or unsubstituted alkenyl, 
substimted or unsubstituted alkynyl, substimted or unsubstituted alkoxy, substimted or 
unsubstituted alkylthio, substimted or unsubstituted alkylsulfinyl, substimted or 
unsubstituted alkylsulfonyl, substimted or unsubstituted aminoalkyl, substimted or 
umubfitlwted CirbMycIlc aryl, or subitlmtud or un«ib»tltut*d ftralkyl having ni 
about 6 ring carbon atoms; 

X is sulfinyl (-S(O)-) or sulfonyl (-S(0 2 )-); 




(R 2 )m 



n 
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m and n are each independently 0, 1, 2, 3 or 4; and pharmaceutical!/ 
acceptable salts thereof. 

9. A corapoud of claim 8 that is N-(2 f 5-dibromophenyl)-4-(2 t 3-dihydro-4- 
oxo-S-trifluoromethyl-Il^l-benzothiazinyO-carboximidamide; 
N-(2,5-dibromophenyl)-4-(2,3-dihydro- 1 -dioxo-6-trifluoromethyl)-([l t 4]- 
bezothiazinyl)carboximidamide; or 

N-(l-naphthyl)-4-(2,3-dihydro-6-trifluororaethylbenzo[l 1 41-l-oxo- 
thiazinyl)carboximidamide; 

or a pharmaceutical^ acceptable salt of said compounds. 

10. A compound of the following Formula IH: 



wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
u**ubsiltu»«l ortmiytM* *0» havlmi At Hmmi mtmut fl r»«t mnnui ar a 

substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 

3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms; 




(R 2 )m 
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each R 2 and each R 3 are each independently hydrogen, halogen, hydroxyl, 
azido, substituted or unsubstituted alky] having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted 
or unsubstituted alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkylsuifonyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted araikyl having at least about 6 ring carbon atoms; 

m is 0, l f 2, 3 t 4, 5 or 6; n is 0, 1, 2, 3 or 4; and pharmaceutical^ 
acceptable salts thereof. 

11. A compound of claim 10 wherein the compound is: 
N-(l-naphthyl)-l-(l t 2 f 3 f 4-tetrahydroisoq 
N-(l^naphthylM-(7-trifluorom 
carboximidamide; 

N-(l -naphthy 1)- 1 -(7-methy l)-( 1 ,2 1 3 ,4-tetrahydroisoquinol iny 1) 
carboximidamide; 

N-(2,5-dibromophenyl)-l-(7-trifluoro 
carboximidamide; 
N-(l-raphthyl)-H2-trifluorom 
carboximidamide; 

lSK4-benzyloxyphenyl)- 1-( 1 ,2,3 ,4»tetrahydroisoquinolinyl)carboximidamide; 

N-(4-methoxynaphthyl)- HI ,2,3 ( 4'tetrahydroisoquinolinyl)carboximidamide; 

N-(3,4^ichloropbenyl)-Hl ,2, 3 # ^^ 

N-(5-aeenaphthyl)-HS-methoxy) 
daftajttittidatnictei 

N-(5-acenaph*yl)-H5-bromoM^ ^ 

carboximidamide; 

N-tl-naphthyO-l^T-ethyO^l^^^-tetrahydroisoquinolinyl) 
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carboximidamide; 

N-(4-$ec-butylphenyl)- 1-(1 ,2 < 3 % 44etrahydioisoquinolinyl)carboximidamide; 

N-(2,3-dichlorophenyl)-l -(1 f 23,4-tetrahydroisoqumoHnyl)carboximidamide; 

N<2 f 3-dimethylphenyl)-l-(l,2 t 3 t 4-tetrahydroisoquinolinyl) 

N-(5 , 6 ,7 1 8-tetrahydro- 1 -naphthy 1)- l-( 1,2,3 ,4-tetrahydroisoquinolinyl) 

carboximidamide; 

N-(2-biphenyl)-l-(l t 23.4-teti^ 

NKS-biphenyO-l-Cl^^^^etrahydroisoquinoIinyOcarboximidamide; 

N-( 1 -naphthy 1)- H 1,2,3 ,4-tetrahydroisoquinolinyl)carboximidamide; 

N-(2-ethylphenyl)-l-(l,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 

N-(3-ethy Iphenyl)- 1 -( 1 ,2 , 3 ,4-tetrahydroisoquinoIiny Dcarboximidamide; 

N-(2 , 5-dimethylphenyl)- l-( 1 ,2 , 3 ,4-tetrahydroisoquinol iny l)carboximidamide ; 

N-(2-chloro-5-ethylpheny 1)- 1 -(7-trifluoromethy l)-( 1 ,2 f 3 ,4-tetrahydroisoquinolinyl) 

carboximidamide; 

N-(2,5-dibromopheny1)- 1-( 1 ,2, 3 ,4-tetrahydroisoquinolinyl)carboximidamide; 
N-(2 , 5-dichlorophenyl)- 1 -(1 f 2, 3,4-tetrahydroisoquuiolinyl)carboxixxudamide; 
N-(3-methylthiophenyl)- l-( 1 , 2,3 , 4-tetrahydroisoquinolinyl)carboximidamide; 
N-(2,3-dichlorophenylH-(l,2,3,4-tetr^^ or 
N-(2 , 3-difluorophenyl)- 1 *( 1 ,2, 3 ,4-tetrahydroisoquinoliny Dcarboximidamide; 
and pharmaceutical^ acceptable salts of said compounds. 

12. A compound of the following Formula IV: 




IV 



wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
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unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with at least 
one of R and R 1 being other than hydrogen; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxy I, 
azido, substituted or unsubstituted alkyl having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted 
or unsubstituted alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon atoms; 

m is 0, 1 or 2; and n is an integer of 0-6; and pharmaceutical^ acceptable 
salts thereof. 

13. A compound of claim 12 that is: 
N-(3-biphenylH-(benz{cd]M^ 
N-( 1 -naphthyl)- 1 -(benz[cd)indoliny l)carboximidamide; 
N-(2*tnethy]phenyl)-l*(beru[cd)indolinyl)carboximidamlde; 

NK2,5-dimethylphenyl)-lKbenz[cd]indolinyl)cartx>ximidairude; 
N-(4-benzyloxypheny 1)- 1 -(benz[cd]indolinyl)carboximidamide; 
N-(4-methoxynaphthyl)~ 1 -(benz[cd]indolinyl)carboximidamidc ; 
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N-(3,4-dichlorophenyl)-l-(benz[cd]jndo]inyl)carboxiniidamide; 
N -(5-acenaphfty 1)- 1 -(5-methoxy H ^ 

N-(S-acenaphthyl)- 1 -(5-bromo)-(benzlcdJindolinyl)carboximidamide; 

N-( 1 -naphthyl)- 1 «(7-ethyI)-(benz[cd]indolinyl)carboximidamide; 

N-(4-5ec-butylphenyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(2 , 3-dichloropheny l)4-(benz[wl]indolinyl)carboximidam!de; 

NK3-methylphenyl)-l-(benz[cd]indolinyl)carboxinudamide; 

N-(5,6 J,8-tetrahydro- 1 -naphthyl 

N^2-biphenyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(l-naphthyl)-l-(7-trifluoromethyl)-(benz[^ 

N-(3-ethylpheny 1)- 1 -(benzjcd ]indolinyl)carboximidamide; 

NK2-ethylphenyl)4-(beia[cd)indolinyl)cart>oximidamide; 

N-(2,5-dibromophenyl)-l-(benz[«i]iiriolm^^ 

N*(2 1 5-dichlorophenyl)"l-(benz[cd]indolinyl)carboximidamide; 

N-(2-ethylphenyl)-l-(benz[cd]iiKiolinyl)c^rboximidamide; 

N-(2-methoxyphenylM l -benz[cd]indolinyl)carboximidamide; 

N-(2-bipheny!)-( l -benz[cd]indolinyl)carboximidamide; 

N-(2-chloropheny l)-( l -benz[cd]indolinyl)carboximidamide; 

N-(2 ,4-dimethoxyphenyl)-( 1 -benz{cd]indolinyl)carboximidamide; 

N-(2 t 4-dichlorophenyl)-(l-benz[cd]indolinyl)carboximidamide; 

N-(4-fluoro-2-methylphenyl)^l-benz[cd]indolinyl)wrboximidamide; 

N- (2 , 3-dichloropheny l)-( 1 -benz[cd] indolinyl)carbox imidamide; 

N^3-melhylmercaptophenyl)<l-benz[cd]indolinyI)carboximidarnide; 

N-(3-bromopbenyl)-( 1 -benz[cd] tndoliny l)carboximidamide; or 

N-(3-methylcarboxylphenyl)-(l-benz[cd]indolinyl)carboximidai^ 

or a pharmaceutical^ acceptable salt of said compounds. 



14. A compound of the following Formula V; 
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V 



wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with at least 
one of R and R l being other than hydrogen; 

each R 1 , each R J and each R 4 are each independently hydrogen, halogen, 
hydroxyl, azido, substituted or unsubstituted alkyl having from 1 to about 20 carbon 
atoms, substituted or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms* substituted 

or un»uhitltut*d ilkyUuIHtiyl having from 1 to about 20 carbon atom*, tubitituted or 

unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or 

unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon atoms; 
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m is 0, 1 or 2; and n and r are each independently 0, 1, 2, 3 or 4; and 
pharmaceutically acceptable salts thereof. 

15. A compound of claim 14 that is 
N-( 1-naphthyl)- 1 -(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(4-benzyloxyphenyl)-l-(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(4-methoxynaphthyl)4-(5 f 6-dihydrophenanthridinyl)carboximidamide; 
N-(3 ,4-dichloropheny 1)- 1 -(5 ,6-dihydrophenanthridiny l)carboximidamide; 
N-(5-acenaphthyl)-l-(5-methoxy)-l-(5,6-dihydrophenanthridinyl) 
carboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-(5 f 6-dihydrophenanthridinyl) 
carboximidamide; 

N-(l-naphthyl)-l-(7-ethyl)-(5 t 6-dihydrophenanthridinyl) 
carboximidamide; 

N-(4-$£c-buty Iphenyl)- 1 -(5 ,6-dihydrophenanthridiny l)carboximidamide; 

N-(2,3-dichlorophenyl)-1^5,6-dihydrophenanthridinyl)carboximidamide; 

N-(2,3-dimethylphenyl)-l-(5,6-dihydrophe^ 

N-tf^J^-tetrahydro-l-raphthyl)-!-^ 

carboximidamide; 

N-(2-biphenyl)-l-(5 f 6-dihydrophenanthridinyl)carboxinMdamide; 

N-(3-biphenyl)-l-(5,6-dihydrophenaitthridinyl)carboximidamide; 

N-(l-naphthyl)- 1 -(5 ,6-dihydrophenanthridiny I)carboximidamide; 

N-(l-mphthyl)-H7-trifluoro^ 

carboximidamide; 

N-(2-methylpheny I)- 1 -(5 t 6-dihydrophenanthridinyl)carboximidamide ; 
N-(3-ethylphenyl)-l-(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(2,5-dimethylphenyl)-l-(5 f 6-dihydrophenanthridinyl)carboximidamide; or 
N*(2»ethylphenylM-(5,6-dihydrophetu^^ 



16. A compound of the following Formula VI: 
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(R 2 )m 




R 



N 



VI 



wherein R and R 1 are each independently hydrogen, substituted or 
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted 
alkynyl, substituted or unsubstituted alkoxy, substituted or unsubstituted aikylthio, 
substituted or unsubstituted aminoalkyl, substituted or unsubstituted alkylsulfinyl or 
substituted or unsubstituted alkylsulfonyl, substittited or unsubstituted carbocyclic 
aryl, substituted or unsubstituted aralkyl, or a substituted or unsubstituted 
heteroaromatic or heteroaticyclic group having from 1 to 3 rings, 3 to 8 ring 
members in each ring and from 1 to 3 hetero atoms; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxyl, 
azido, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or 
unsubstituted aikylthio, substituted or unsubstituted alkylsulfinyl, substituted or 
unsubstituted alkylsulfonyl, substituted or unsubstituted aminoalkyl, substituted or 
unsubstituted carbocyclic aryl, or substituted or unsubstituted aralkyl having at least 
about 6 ring carbon atoms; 

X is -0-, sulfinyl (-S(O)*), sulfonyl (-S(0 2 H, substituted or unsubstituted 
-N-, or substituted or unsubstituted methylene; 

m is 0, 1, 2, 3, 4, 5 or 6; n is 0, 1, 2, 3 or 4; and pharmaceutical^ 
acceptable salts thereof. 

17. A compound of claim 16 that is 

or N-(2,5-dibromophenyl)-(l-oxo-2,3^ 
5-yl]carboximide; or 

a pharmaceutical^ acceptable salt of said compounds. 
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18. A compound of the following Formula VII: 




(R2>» 
R \ 



XR 3 )n 



vn 



Rl 



NH 



wherein R and R l are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfinyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with at least 
one of R and R l being other than hydrogen; 

each R 2 and each R 3 are each independently hydrogen, halogen, hydroxy! , 
azido, substituted or unsubstituted alkyl having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted 
or unsubstituted alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or 
unKttbutlhiiid ftlk?lfctilftWI HnviHt from l ta «Hout tt) ttiiriiHH mow*, *t«fti*Htut«cl nt 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 

unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon atoms; 
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m is 0 % 1 or 2; and n is an integer of 0-9; and pharmaceutical^ acceptable 
salts thereof. 

19. A compound claim 18 that is 

N -(4-methoxy naphthy 1)- 1 -(2a , 3 ,4 f 5-tetrahydrobenz[ cd] indolinyl)-carboximidamide; 
N-(5-aceiuphthyl)-l-(2a3,4,5-tetrahyd^^ 

N-(4 l 5-dimethyliuiphthyl)-l-(2a l 3 l 4 t 5-teti^ydroben2[cd]indolinyl)-^ 
or 

N-(3,5KHchlorophenyl)-l-(2a,3A5-tetrahy or 
pharmaceutically acceptable salts of said compounds. 

20. A compound having the following Formula VIII: 



wherein R and R* are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted artiinoalkyl having from 1 to about 20 carbon atoms; substituted or 
uH*MhNUnm*» alkyifttiiftWl HftVltti 1 ih ftteitJt •© ****** «tn*U| iubumo#H Mr 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 




(R3)n 



vm 
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3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, preferably 
with at least one of R and R 1 being other than hydrogen; 

each R 2 , each R 3 and each R 4 are each independently hydrogen, halogen, 
hydroxy 1, azido, substituted or unsubstituted alkyl having from 1 to about 20 carbon 
atoms, substituted or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted 
or unsubstituted alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon atoms; 

m is 0, 1, 2, 3 or 4; n and r are each independently 0, 1, 2, 3 or 4; the dotted 
line represents an optional carbon-carbon endocyclic double bond; and 
pharmaceutical^ acceptable salts thereof. 

21. A compound of the following Formula IX: 




IX 



wherein R and R 1 are each independently hydrogen; substituted or 
urttiuttftflfruitt* iit*yl HMIN0 fmm % it* attt*U! *ft M'ftitm niamn *ubMUut*a u* 

unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkoxy having from 1 to about 20 carbon atoms; substituted or 
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unsubstituted alkylthio having from 1 to about 20 carbon atoms; substituted or 
unsubstituted aminoalkyl haviog from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfmyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfonyl having 1 to about 20 carbon atoms; substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms; or a 
substituted or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 
3 rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, preferably 
with at least one of R and R 1 being other than hydrogen; 

each R 2 , each R 3 and each R 4 are each independently hydrogen, halogen, 
hydroxy 1, azido, substituted or unsubstituted alkyl having from 1 to about 20 carbon 
atoms, substituted or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkylthio having 1 to about 20 carbon atoms, substituted 
or unsubstituted alkylsulfmyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon atoms; 

m is 0, I, 2, 3, 4, 5 or 6; and n and r are each independently 0, 1, 2, 3 or 4; 
and pharmaceutical^ acceptable salts thereof. 

22. A compound of any one of claims 1, 2, 4, 5, 8, 10, 12, 14, 16, 18, 20 
or 21 wherein R is substituted or unsubstituted carbocyclic aiyl, substituted or 
unsubstituted aralkyl, or a substituted or unsubstituted heteroaromatic or 
heteroalicyclic group, 

23. A compound of any one of claims I, 2, 4, 5, 8, 10, 12, 14, 16, 18, 20 

ft* it *H«MHH * IH llUfefclltUtMl tar UtMHttMtitUftlttl *ftttiltfl*Blitl fttt*l, 

24. A compound of any one claims 1, 2, 4, 5, 8, 10, 12, 14, 16, 18, 20 or 
21 wherein R is substituted or unsubstituted phenyl or napthyl. 
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25. A compound of any one claims 1, 2, 4, 5, 8, 10, 12, 14, 16, 18, 20 or 
21 wherein R is phenyl or napthyl substituted at one or more ring positions by 
halogen, hydroxyl, azido, substituted or unsubstituted alkyl, substituted or 
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted 
alkoxy, substituted or unsubstituted alkylthio, substituted or unsubstituted 
alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 
aminoalkyl, substituted or unsubstituted carbocyclic aryl, or substituted or 
unsubstituted aralkyl. 

26. A compound of any one claims 1, 2, 4, 5 f 8, 10, 12, 14, 16, 18, 20 or 
21 wherein R is phenyl or napthyl substituted at one or more ring positions by 
halogen, alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, 
aminoalkyl, or carbocyclic aryl preferably phenyl. 

27. A compound of any one of claims 1, 2, 4, 5, 8, 10, 12, 14, 16, 18, 
20, 21, 22, 23, 24, 25 or 26 wherein R 1 is hydrogen or substituted or unsubstituted 
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, 
substituted or unsubstituted alkoxy, substituted or unsubstituted alkylthio, substituted 
or unsubstituted aminoalkyl, substituted or unsubstituted alkylsulfinyl, or substituted 
or unsubstituted alkylsulfonyl. 

28. A compound of any one of claims 1, 2, 4, 5, 8, 10, 12, 14, 16, 18, 
20, 21, 22, 23, 24, 25 or 26 wherein R 1 is hydrogen or substituted or unsubstituted 
alkyl. 

29. A compound of any one of claims 1, 2, 4 or 19-24 wherein in 
Formulae I or 1" at least one R 2 or R 3 eubstituent is a halogen, alkyl or alkoxy. 

30. A compound of any of the preceding claims that is optically active. 
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31. A compound of claim 30 where the compound contains an optically 
active -S(O)- group. 

32. A method of treating a nerve degeneration disease comprising 
administering to a mammal suffering from or susceptible to said disease a 
therapeutically effective amount of a compound of any of claims 1-31. 

33. A method of treating a neurodegenerative disease comprising 
administering to a mammal suffering from or susceptible to said disease a 
therapeutically effective amount of a compound of any of claims 1-31. 

34. A method of treating Alzheimer's disease, Parkinson's disease, 
Huntington's disease, Amyotrophic Lateral Sclerosis, Down's Syndrome or 
Korsakoff s disease, Cerebral Palsy, or epilepsy, comprising administering to a 
mammal suffering from or susceptible to said disease a therapeutically effective 
amount of a compound of any of claims 1-31. 

35. A method of treating or preventing nerve cell death or degeneration 
comprising administering to a mammal suffering from or susceptible to nerve cell 
death or degeneration a therapeutically effective amount of a compound of any one of 
claims 1-31. 

36. The method of claim 35 wherein the nerve cell death or degeneration is 
caused by hypoxia, hypoglycemia, brain or spinal cord ischemia, retinal ischemia or 
brain or spinal cord trauma. 

37. A method of treating a mammal suffering from or susceptible to stroke 
or heart attack comprising administering to the mammal a therapeutically effective 
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38. A method of treating a mammal suffering from or susceptible to brain 
or spinal cord trauma comprising administering to the mammal a therapeutically 
effective amount of a compound of any one of claims 1-31. 

39. A method of treating a mammal suffering from or susceptible to 
neuropathic pain, migraines, shingles, emesis, narcotic withdrawal symptoms or age- 
dependent dementia, comprising administering to the mammal a therapeutically 
effective amount of a compound of any one of claims 1-31. 

40. A method of treating a mammal suffering from or susceptible decreased 
blood flow or nutrient supply to retinal tissue or optic nerve, or retinal ischemia or 
trauma, or optic nerve injury, comprising administering to the mammal a 
therapeutically effective amount of a compound of any one of claims 1-31. 

41. A method of treating a mammal suffering from or susceptible to post- 
surgical neurological deficits or neurological deficits associated with cardiac arrest, 
comprising administering to the mammal a therapeutically effective amount of a 
compound of any one of claims 1-31. 

42. A method of treating a mammal suffering from or suceptible to a 
disorder of claims 39-41 comprising administering to the mammal a therapeutically 
effective amount of N-(m-ethylphenyl)-l-indolinylcarboximidamide. 

43. A method of any one of claims 32-42 wherein the mammal is a human. 

44. A pharmaceutical composition comprising a therapeutically effective 
amount of one or more compounds of any one of claims 1-31 and a pharmaceutical^ 
acceptable carrier. 



45. A compound of any one of claims 1-31 that is radiolabeled. 
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